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In an everchanging world, scientific advancement and innovation are critical in 
maintaining national security, economic competitiveness, and quality of life for our 
global society. Science, technology, engineering, and mathematics (STEM) education has 
been a priority within educational reforms for well over a decade. The purpose of this 
study is to determine the impact of integrated STEM education on student achievement 
results in English language arts, mathematics, and science. The single overarching 
question of this program evaluation is: Does integrated STEM education impact the 
achievement outcomes in reading, mathematics, and science for students in fourth and 
fifth grades? Related research questions include: What is integrated STEM education? 
How do achievement measures of students within STEM elementary classrooms compare 
to students in non-STEM elementary classrooms?   
The context of this inquiry is a mid-sized public school district offering integrated 
STEM education at their STEM magnet schools. My study demonstrates statistically 
significant outcomes in student achievement results in fifth grade English language arts, 
mathematics, and science scores. Students receiving the variable of integrated STEM 
instruction were more successful than their peers who did not receive integrated STEM 
instruction. Based on the findings of this program evaluation, integrated STEM education 
can be utilized as a pedagogical approach in English language arts, mathematics, and 
science. In order to maximize student achievement results, the data also showed 1) the 
need for common understanding of integrated STEM education; 2) the need for high-
quality STEM professional development for all teachers and administrators; and, 3) the 





 Science, technology, engineering, and mathematics (STEM) education has gained  
national attention for more than 10 years. The onset of STEM education developed from 
a shortage in the US workforce being able to successfully fill jobs in designated STEM 
fields and specific STEM careers. In an effort to adequately support future workforce 
development, the U.S. Department of Education started to create STEM visions and 
invest in specific projects to fund STEM initiatives in public education. As public school 
district leaders continue to consider how to prepare students with college and career 
readiness, school district leaders must continue to be forward thinking and align to the 
industry needs of the future workforce. The premise of this program evaluation was to 
research the impact of integrated STEM education in fourth and fifth grades on student 
achievement results in English language arts, mathematics, and science. 
 Throughout my career in K-12 public education, I have served in a variety of 
instructional and administrative capacities in magnet schools. A magnet school refers to a 
public school offering specialized courses or curricula. The term “magnet" refers to how 
the school draws, or attracts, students from outside the normal designated geographical 
boundaries defined as attendance zone boundaries for school sites (Magnet Schools of 
America, 2019). I have created and implemented STEM education in K-12 settings as a 
teacher, STEM coordinator, and district administrator. Through these firsthand 
experiences, I became acutely aware of how much administrative oversight and 
professional development was actually needed to undergo transformative change. The 
time and direct efforts needed from district leaders and school administration are 




Qualitative data collected through surveys and administrative interviews informed 
this program evaluation model and provided teacher and school principals’ perspectives 
of the integrated STEM implementation. The data from school principals and teachers 
provided context to better understand the perceived challenges and successes of 
integrated STEM implementation. Moreover, I analyzed professional development 
attendance, observed STEM lead teachers’ instructional practices, and examined student 
achievement data in English language arts, mathematics, and science. Through this 
research, I was also able to identify barriers within the integrated STEM implementation 
and provided practical and intentional strategies to correct and maximize further impact 
on student achievement outcomes. This research is important to administrators, 
educators, and key community stakeholders as it provides insight into the effectiveness 
and the impact of integrated STEM education in STEM magnet schools.  
Through this research study, I have reaffirmed the great importance of calculated 
and strategic planning of any educational initiative. In addition, I learned the significance 
of supporting professional growth with adequate and timely professional learning 
opportunities. Administrators and teachers must have robust knowledge and 
understanding of integrated STEM education in order to effectively implement and 
support the implementation. Time is needed to acquire the background, skills, 
knowledge, and strategies to enact high-quality integrated STEM education.  
As a result of this project, I have expanded my understanding of effective 
implementations and fidelity of implementations. Collective responsibility for strategic 
initiatives should be established in the planning phases. Each stakeholder group must be 




responsibilities should be discussed, clarified, and reviewed consistently in order to 
achieve desired outcomes. Administrators and teachers should also have an intimate role 
in the planning, implementing, and revising phases of any initiative. They have specific 
insider knowledge that is critical to the overall success or failure of any initiative. School-
based administrators and teachers’ thoughts, ideas, and opinions should be respected by 
district leadership and taken into serious consideration. As I continue in my professional 
journey of supporting integrated STEM education across the United States, I will utilize 
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 In an ever-changing world, scientific advancement and innovation are critical in 
maintaining national security, economic competitiveness, and quality of life for our 
global society (Sondergeld, Johnson, & Walten, 2016). Science, technology, engineering, 
and mathematics (STEM) education has become a focus and priority within educational 
reforms for over a decade (Rinke et al., 2016). Both for-profit and non-profit 
organizations have put forth many strategic initiatives and competitive grants to ensure 
emphasis and priorities in STEM education (LaForce et al., 2016).  
Initiatives such as 100Kin10 to recruit 100,000 high-qualified STEM teachers by 
2021 is backed by 280+ world-renowned partnerships such as Google, Intel, and JP 
Morgan Chase and Company (100Kin10, 2018). The New Teacher Quality Project put 
forth 35 million dollars for 24 new partnerships between universities and high-need 
school districts to recruit, train and support more than 11,000 teachers in STEM fields to 
improve student achievement in 2015 (Barth, Dillon, Hull, & Higgins, 2016). As 
presented in the online article, “U.S. Department of Education Fulfills Administration 
Promise to Invest $200 million in STEM Education”, the Department made a substantial 
fiscal commitment to STEM education in 2018 (U.S. Department of Education, 2018). 
These examples are just a few funding sources to showcase the commitment and urgency 
surrounding STEM education. 
STEM education is expanding rapidly across the United States as school districts 
are planning and accounting for the implementation and sustainability of STEM 




programs in two STEM magnet schools in a mid-size public school district serving 
approximately 47,000 students in the state under study. The public school district serves 
both urban and rural communities within the county’s geographical boundaries. Initially, 
as part of the district’s mission to provide access to STEM education, the school district 
leaders made the decision to start six new STEM magnet schools in 2017 across the 
public school district. A magnet school refers to a public school offering specialized 
courses or curricula. The term “magnet" refers to how the school draws, or attracts, 
students from outside the normal designated geographical boundaries defined as 
attendance zone boundaries for school sites (Magnet Schools of America, 2019). 
The public school district sought competitive federal dollars through the Magnet 
Schools Assistance Program (MSAP) grant, but the grant was not funded. The school 
district did not receive any additional dollars to start and build these STEM magnet 
school programs. The public school district made a commitment to create these new 
magnet STEM schools utilizing various district funds, however, district leaders agreed to 
take on numerous initiatives that school year. In return, the new STEM magnet schools 
did not receive adequate funds for start-up costs, such as additional personnel, special 
STEM equipment and resources, furniture, professional development services, marketing 
materials, and additional technology.  
The initial integrated STEM implementation plan was designed to train every 
teacher in all six STEM magnet schools in the school district. Since the MSAP grant was 
not awarded and there was not sufficient funding for comprehensive professional 
development, the integrated STEM implementation plan was drastically altered. Only one 




attend the professional development sessions with the Education Company (pseudonym). 
The goal was for the STEM lead teachers to return to their school sites and share the 
information with their grade level teams. This change in the integrated STEM 
implementation plan had great implications in this study as it reduced the sample size of 
students receiving integrated STEM instruction and reduced the sample size of teachers 
participating in integrated STEM professional development with the Education Company 
(pseudonym).  
The STEM schools selected for this program evaluation operate under unique 
circumstances. STEM School A (pseudonym used to protect the school under study) was 
a traditional elementary school, with student enrollment from kindergarten through fifth 
grade. Due to rapid population growth within the attendance zone boundaries due to new 
and affordable real estate options, STEM School A was extremely overcrowded and was 
physically unable to accommodate all students. District leaders made a decision to 
relocate the fifth graders and their fifth grade teachers at STEM School A to STEM 
School B (pseudonym used to protect the school under study), a traditional middle school 
with student enrollment from sixth grade through eighth grade.  
The fifth grade students and fifth grade teachers in STEM School B were located 
on the middle school campus, but they kept their own daily schedule and were physically 
located in their own wing of the school as to not interfere with the middle school students 
or middle school teachers. They operated as a school within a school. The fifth grade 
students and fifth grade teachers did use the shared facilities, such as the media center, 
computer labs, and cafeteria. Moreover, the elective teachers also supported the fifth 




provided instruction to the fifth graders in those respective disciplines. The principal and 
assistant principal conducted the fifth grade teachers’ observations and completed their 
evaluations. The academic coaches also provided assistance and support to the fifth grade 
teachers in planning and delivering English language arts and mathematics instruction.  
Both STEM School A and STEM School B were part of the new STEM magnet 
school cohort selected by district leaders. Students attending STEM School A 
automatically attended STEM School B for fifth grade and middle school grades. More 
students from other feeder elementary schools joined the existing fifth graders starting in 
sixth grade. Future research should include a longitudinal study on these same students 
receiving integrated STEM education in the intermediate elementary grades as they 
transition into middle school to evaluate the long-term impact of integrated STEM 
education. 
Purpose of the Program Evaluation 
The purpose of this program evaluation is to understand the fidelity of STEM 
implementation at two STEM magnet schools and the impact of STEM education in the 
fourth and fifth grades, specifically its effects on student achievement in English 
language arts, mathematics, and science. Academic achievement was established based 
on performance measures provided through the State Standards Assessment (SSA) test 
scores for mathematics and reading and the State Comprehensive Achievement Test 
(SCAT) for science (Citation withheld to protect confidentiality). The fourth and fifth 
grades were chosen because they were the only grades which included state testing in all 
three abovementioned areas (Citation withheld to protect confidentiality). The evaluation 




classrooms performed on state-specific assessments in English language arts, 
mathematics, and science as compared to their peers in non-STEM classrooms. It will 
also provide information about integrated STEM education as an instructional approach 
to teaching content standards and its impact on students’ proficiency levels as defined by 
the State Standards Assessment (SSA).  
I was intentionally recruited to help support this project given my extensive work 
and successful experience in magnet schools in other public school districts in the state 
under study. I became aware of the magnet schools expansion project when I joined the 
public school district under study in early 2017. In my job capacity, I was responsible for 
overseeing and supporting all elementary schools within the public school district under 
study. I worked with the new Director of Magnet Schools and School Choice to 
strategically select the new STEM magnet schools in the district. We selected schools 
based on geographical location, availability of physical space on the school campus, and 
the need to deliver K-12 magnet school feeder patterns. The new STEM magnet schools 
selected in the public school district served students in the north, central, and south 
regions of the county. By creating these new STEM magnet schools, students would have 
access to K-12 STEM programming.   
I am evaluating these programs as there has been no evaluation previously 
conducted in this school district on STEM education and its impact on achievement for 
students receiving integrated STEM instruction. As time and money is being dedicated to 
these STEM magnet schools, there is a need to understand the potential impact of STEM 
education on student achievement as defined by performance data and analyses of 




awareness to officials in the school district regarding the potential impact of STEM 
education on student achievement outcomes.       
Rationale  
STEM education is important to our K-12 students in order to remain globally 
competitive in the job market and to meet innovation demands as required by national 
and state policies. While the importance of STEM education can collectively be agreed 
upon by the U.S. Department of Education, policy makers, and public school authorities 
(English, 2016), there is a lack of understanding and consistency in effective integrated 
STEM education (Nadelson & Seifert, 2017). The most effective STEM implementations 
are those that are integrated directly into the curriculum in the classroom, rather than 
skills and concepts taught in isolation (Slagg, 2018). Integrated STEM education 
provides a context for learning and creates enduring understanding for students. 
However, there is no universally agreed upon STEM definition nor are there universally 
agreed upon STEM education models or implementation practices (Roehrig, Moore, 
Wang, & Park, 2012). 
Having worked closely with magnet schools and STEM schools over the last 10 
years, I have visited and observed multiple STEM programs and STEM schools. I have 
seen successful STEM programs and schools. Successful STEM programs exhibit a 
strong understanding of STEM education and its significance, have an identified STEM 
vision and mission, integrate STEM experiences into the existing curriculum, and place 
equal value and importance on all content areas (Slagg, 2018). As I began researching the 
topic of effective integrated STEM education, I realized there is not one consistent 




STEM implementations, and there is a lack of clarity around effectively integrated STEM 
practices in the classroom.  
This program evaluation is important to me as a thought leader in education 
because schools and school districts need to ensure successfully integrated STEM 
implementations as our global economic and technological landscape demands a highly 
educated and skilled workforce (Ball, Huang, Cotton, & Rikard, 2016). Moreover, 
understanding successful STEM implementations would be beneficial to both school 
districts and their stakeholders and constituents as time and money is being invested into 
integrated STEM (Connors-Kellgren et al., 2016). Collectively, this program evaluation 
may be beneficial on a broader scale as successfully integrated STEM implementations 
could be replicable and/or scalable in other school districts.  
Goals 
The goal of this program evaluation is to identify the impacts of integrated STEM 
education on student achievement results in English language arts, mathematics, and 
science. While there may be positive student achievement results in the defined subject 
areas, the program evaluation may correlate the student achievement outcomes with 
integrated STEM instruction in the classroom. In order to confidently encourage school 
districts and other stakeholders to invest in integrated STEM education, there must be 
identified improvements in achievement as compared to non-STEM integrated programs, 
thus justifying the investment of school district time and money. This goal directly 
supports student learning because if there are positive outcomes for student achievement, 
there is evidence to support integrated STEM implementations as a pedagogical approach 




Funding priorities in public education are highly debated and consistently 
scrutinized (Kitzmiller, 2019). This summative evaluation is potentially critical to 
ensuring STEM education maintains priority in our public schools. If the value and 
significance of integrated STEM education is justified through this program evaluation, it 
can help to maintain and further support funding priorities. 
Definition of Terms  
STEM is an acronym for Science, Technology, Engineering, Mathematics. 
 STEM education is the teaching of academic STEM concepts through real-world 
applications and combines formal and informal learning in schools, the community, and 
the workplace (U.S. Department of Education, Magnet Schools Assistance Program, 
2018).  
 Intermediate grades refers to students in third, fourth, and fifth grade ranging in 
ages from 8 to 11 years old. 
Integrated STEM is an interdisciplinary approach to learning where rigorous 
academic concepts are coupled with real-world lessons as students apply science, 
technology, engineering, and mathematics in contexts that make connections between 
school, community, work, and the global enterprise enabling the development of STEM 
literacy and with it the ability to compete in the new economy (Tsupros, Kohler, & 
Hallinen, 2009). 
State Standards Assessment (SSA) are statewide standardized tests used in 
elementary and secondary schools to assess students’ attainment of skills required under 




State Standards are grade level, statewide standards for content knowledge and 
skill acquisition of the required curriculum in which students should be able to do in each 
content area. 
School choice refers to school programs offering students and their families 
alternatives to publicly provided schools that are generally assigned based on a family's 
residential location. 
Magnet schools are public schools offering special instruction and programs not 
available elsewhere, designed to attract a more diverse student body from throughout a 
school district. 
Project-based learning is a teaching method in which students learn by actively 
engaging in real-world and personally meaningful projects.  
Lottery system is an unbiased systematic process in which students apply and are 
selected for admission into a public magnet school within a school district. 
Minority group isolation refers to category of people who experience relative 
disadvantage based on their race as compared to members of a dominant racial group. 
Train the trainer model is a professional development model that focuses on 
initially training a person or people who, in turn, train other people at their home agency 
(i.e. school district and/or school site). 
STEM ecosystems are an architectural organization structure for cross-sector 
learning, offering all young people access to STEM-rich learning environments so they 
can develop important skills and engagement in science, technology, engineering, and 





The single overarching question that drives this program evaluation is: Does 
STEM education impact the achievement outcomes in reading, mathematics, and science 
for students in fourth and fifth grades? Related research questions include: 
1. What is integrated STEM education? 
2. How do achievement measures of students within STEM elementary classrooms 
compare to students in non-STEM elementary classrooms?  
Conclusion 
This program evaluation intends to provide comparative data on student 
achievement results on the assessment measures in English language arts, mathematics, 
and science for students in a STEM classroom versus a non-STEM classroom. Results 
from the study may provide a rationale to support integrated STEM education in 
intermediate grade elementary classrooms. Successful integrated STEM implementation 
could also yield possible replication at other schools within the public school district to 
improve students’ academic performance. School districts and their stakeholders are 
more likely to invest money and resources into proven educational solutions, “States are 
beginning to evaluate their own education systems and considering strategies that will 
improve the overall quality of education in order to prepare students for jobs in a 21st 





Review of the Literature  
 This literature review is a synthesis of existing scholarly research to find current 
information to identify the history of STEM education, the definition of STEM education, 
goals of STEM education, implementation of STEM education, and STEM professional 
development. The accumulated research is from relevant books, websites, academic 
journal reports, research articles, and other dissertations. This literature review is 
important to my program evaluation as it aims to identify relevant perspectives and 
effective implementations of STEM education. In order to be most effective in our 
initiative efforts, it is important to consider what has been successful and unsuccessful in 
previous STEM implementations. Moreover, our future STEM implementations should 
be based in research-based evidence and practices.  
Historical Overview of STEM Education 
 On October 5, 1957, the launch of the Russian satellite Sputnik created a 
commotion in the United States. The idea of falling behind Russia in the Space Race, or 
any other area, was fueled by America’s competitive nature and the need to be a global 
leader in any and all areas of domestic life and innovative ventures. President Eisenhower 
(1957) delivered famous remarks during his speech, “Address to the Nation on the Future 
of U.S. Security”, placing emphasis on having more scientists and engineers in the 
workforce: 
We need scientists in the ten years ahead. They say we need them by thousands 




Federal, state, and local governments, and our entire citizenry must all do their 
share. (para. 33)  
From this event in history, the National Aeronautics and Space Administration 
(NASA) was established in 1958. Through national media attention and concerted efforts 
of a successful space program, the United States became the global leader in producing 
engineering graduates through the 1970s and the 1980s. This time period truly marks the 
beginning of STEM, although the formal name and acronym would not be developed 
until many years later. 
 Unfortunately, the nation’s global and competitive success was short-lived. In 
1983, the Regan administration’s National Commission on Excellence in Education 
published a report entitled “A Nation at Risk” (1983). This would once again lead to a 
resounding educational reform. In this report, the flaws of public education and our 
inferiorities to other countries are magnified:  
Our Nation is at risk. Our once unchallenged preeminence in commerce, industry, 
science, and technological innovation is being overtaken by competitors 
throughout the world. This report is concerned with only one of the many causes 
and dimensions of the problem, but it is the one that undergirds American 
prosperity, security, and civility. We report to the American people that while we 
can take justifiable pride in what our schools and colleges have historically 
accomplished and contributed to the United States and the well-being of its 
people, the educational foundations of our society are presently being eroded by a 
rising tide of mediocrity that threatens our very future as a Nation and a people (p. 




As a result of this report, educational reform efforts began to take place in public 
education. A focus on critical thinking and problem-solving replaced rote memorization 
and facts, as suggested in A Nation at Risk. This also propelled Project 2061 (Project 
2061: American Association for the Advancement of Science, 1985). Project 2061 was a 
long-term research initiative focused on improving science education to create a science 
literate population in the United States. This project also led to the creation of “Science 
for All Americans” (American Association for the Advancement of Science, 1990) and 
“Benchmarks for Science Literacy” (American Association for the Advancement of 
Science, 1993), which transformed science education and are still in use today. 
America’s competitive drive and desire to outpace and innovate beyond our 
international peers has continued into the more recent decades. While the Space Race of 
1957 started the call to action in STEM fields, the American people are still being asked 
to deliver the innovative ideas and solutions of tomorrow’s problem. In 2009, President 
Barack Obama launched the Educate to Innovate campaign, a nationwide effort to 
strategically support, enhance, and accelerate science, technology, engineering, and 
mathematics (STEM) in K-12 education. The priorities of the campaign were to increase 
STEM literacy, improve the quality of math and science teaching, and expand STEM 
education and career opportunities for underrepresented groups (White House Archives, 
2009). The Obama administration makes a clear statement on how this campaign reflects 
global significance to circumvent the challenges of the 21st century:  
Reaffirming and strengthening America’s role as the world’s engine of scientific 
discovery and technological innovation is essential to meeting the challenges of 




education over the next decade a national priority… Through this commitment, 
American students will move… From the middle to the top of the pack in science 
and math over the next decade—for we know that the nation that out-educates us 
today will out-compete us tomorrow. 
 This campaign played a pivotal role in the history of science, technology, 
engineering, and mathematics, or what we call STEM today. Collectively, the U.S. 
Department of Education selected STEM as an educational priority to match the 
campaign’s initiatives. Moreover, during the Obama administration, not only the Educate 
to Innovate campaign was launched, but also the Change the Equation campaign in 2010. 
Change the Equation was a specific campaign to engage intentionally with the business 
community to become more involved with STEM education.  
The areas of science, technology, engineering, and mathematics have been  
 
defined as critical areas to the success of the United States’ economic prosperity and  
 
development (Sondergeld et al, 2016). According to the U.S. Bureau of Labor Statistics  
 
(Vilorio, 2014), employment within STEM occupations will increase to over nine million  
 
by 2022. More importantly, by 2020, 90% of all jobs will require the use of at least one  
 
STEM skill within the job capacity. The U.S. Department of Education has provided   
 
monetary investments over the years via federal initiatives such as Race to the Top  
 
and Investing in Innovation (i3) to support STEM initiatives throughout the United  
 
States. However, there has been a lack of research on and attention to the collective  
 
understanding of STEM education. 
 
As a response to this call to action, many schools dedicated efforts to increase 




2016). Despite numerous attempts, the desired results of increased student achievement 
in science and mathematics have not occurred. The lack of results has been attributed to 
the void of stakeholder involvement and community partnerships to bring in STEM 
expertise and support (Johnson, 2012). A majority of teachers lack expertise and 
pedagogical knowledge in STEM disciplines (El-Deghaidy & Mansour, 2015).  Due to 
this lack of knowledge and expertise in the STEM disciplines, Johnson (2012) 
recommends more explicit and intentional connections with STEM industry experts and 
higher education to help support K-12 teachers in developing their own STEM expertise 
to successfully implement integrated STEM education within their classrooms. Teachers’ 
lack of confidence in STEM content can have a negative impact on student learning and 
perceptions of STEM (Beilock, Gunderson, Ramirez, & Levine, 2010). 
Politicians and educational leaders have jointly agreed upon its significance and 
have worked to strengthen STEM education throughout the country (Thomasian, 2011). 
The idea and implementation of STEM education was born out of a global race to be 
globally competitive and prepare students to fill the jobs of the future workforce. The 
reasons to invest in STEM education have been clear and compelling, “STEM 
occupations are among the highest paying, fastest growing, and most influential in 
driving economic growth and innovation” (p. 5). As we continue to seek solutions for 
educational reform, it is important to consider the evolution of STEM education so we 
can continue to ideate to improve success outcomes.  
Defining STEM Education 
 History, politics, and economics have influenced and will continue to influence 




STEM education over the past two decades as working definitions have been created and 
refined. In this section, I will capture the complexities of STEM education definitions as 
there have been numerous attempts to define STEM education and integrated STEM 
education.   
 STEM education was originally launched by the National Science Foundation 
(NSF) as an initiative to intentionally support students in developing critical thinking 
skills to help them solve the problems of tomorrow and become more marketable in the 
workforce (White, 2014). Initially, the campaign was called SMET—science, 
mathematics, engineering, and technology, to specifically emphasize science and 
mathematics (Sanders, 2009). However, an employee at NSF thought SMET was too 
similar to “smut” and thought it would be considered offensive and detract from the focus 
of the initiative (p. 20). Therefore, in 1999, the acronym of SMET was changed to 
STEM. From this point on, STEM was uniformly used as the name for this initiative.  
 As a result of the work from the NSF, STEM education continued to be 
recognized as a strong educational reform and it is consistently regarded as a way to 
improve K-12 education as demonstrated by increased funding and creation of legislation 
(Dugger, 2010; Williams, 2011). However, there is still no consensus on a universal 
definition for STEM education (Bybee, 2010; Ostler, 2012). Science and mathematics 
continue to remain at the forefront of STEM education as they are the most recognizable 
fields people can relate to in the world of academia (Miaoulis, 2011). Miaoulis (2011) 
also mentions that technology and engineering are the most underrepresented fields, but 
are also the most underfunded fields in K-12 education. Technology and engineering 




high-stakes testing initiatives (Daughtery, Carter, & Swagerty, 2014). Due to these 
persistent issues, there continues to be lack of forward progress of truly integrated STEM 
education.  
The National Academy of Engineering and National Research Council (2014) 
 
provided more clarity around the acronym to define the four STEM subjects as follows:  
 
1. Science is the study of the natural world, including laws of nature associated  
 
with physics, chemistry, and biology and the treatment or application of facts,  
 
principles, concepts, or conventions associated with these disciplines.  
 
2. Technology comprises the entire system of people and organizations,  
 
knowledge, processes, and devices that go into creating and operating  
 
technological artifacts, as well as the artifacts themselves.  
 
3. Engineering is a body of knowledge about the design and creation of products  
 
and a process for solving problems. Engineering utilizes concepts in science and  
 
mathematics and technological tools.  
 
4. Mathematics is the study of patterns and relationships among quantities,  
 
numbers, and shapes. Mathematics includes theoretical mathematics and applied  
 
mathematics. (p. 14) 
 
Breiner et al. (2012) also provide further context about the variances and even 
discrepancies of defining STEM beyond the acronym. There are a variety of stakeholders 
who are invested and have specific agendas within STEM education. The authors explain 
that each stakeholder has their own, sometimes unique, perspective of what is STEM 
education. The stakeholders can include: educators, parents, students, businesses, and 




of STEM education has proven difficult. The authors recommend working with the 
stakeholders to start with the initial question of “what is STEM”—this initial question 
must be answered in order to determine objectives and outcomes of any STEM initiative.  
Although the acronym of STEM is clearly defined, there is no conclusive 
understanding of STEM education as an integrated or multidisciplinary endeavor (Honey, 
Pearson, & Schweingruber, 2014). While most educators and policy makers can agree 
upon the significance of STEM education, there is no single definition or agreement for 
STEM education. Tsupros et al. (2009) contributed to the body of literature with the 
widely accepted definition for STEM education. The definition went beyond the acronym 
to define STEM education as, “…an interdisciplinary approach to learning where 
rigorous academic concepts are coupled with real-world lessons as students apply 
science, technology, engineering, and mathematics in contexts that make connections 
between school, community, work, and the global enterprise”. 
More recently, Johnson, Peters-Burton, & Moore (2016) defined integrated STEM 
education as “the teaching and learning of the content and practices of disciplinary 
knowledge which include science and/or mathematics through the integration of the 
practices of engineering and engineering design of relevant technologies” (p. 23-24). 
Daugherty et al. (2014) noted the increased focus on defining integrated STEM education 
as more educators, policy makers, and media bring attention to the concept. A theme 
amongst the literature collectively agrees upon the potential benefits of integrated STEM 
education (Becker & Park, 2011; Johnson, 2012; Stohlmann, Moore, & Roehrig, 2012). 
The research continues to see ideations of definitions for integrated STEM education.  




definition of STEM education, remains very broad and open to various interpretations 
amongst its stakeholders (Breiner, Harkness, Johnson, & Koehler, 2012). In order to give 
more context to this program evaluation, attention was directed towards the state under 
study, where the State Department of Education (Citation withheld to protect 
confidentiality) defines STEM education as:  
The intentional integration of science, technology, engineering, and  
 
mathematics, and their associated practices to create a student-centered learning  
 
environment in which students investigate and engineer solutions to problems,  
 
and construct evidence-based explanations of real-world phenomena with a focus  
 
on a student’s social, emotional, physical, and academic needs through shared  
 
contributions of schools, families, and community partners. 
 
Goals of STEM Education 
 As the demands of the global economy increase, the United States must remain 
competitive within the job market as other countries are seeking to fill STEM career 
fields (Carter et al., 2014). Recent attention has showcased the low number of students 
pursuing STEM disciplines and careers in the United States. Accenture Institute for High 
Performance (Craig, Thomas, Hou, & Mathur, 2011) produced a report which illustrates 
that the amount of STEM talent produced from three of the world’s largest developed 
economies falls short of the amount of STEM talent produced from the world’s three 






Figure 1. Analysis illustrating that the amount of STEM talent produced from three of the 
world’s largest developed economies is falling short of the amount of STEM talent 
produced from the world’s three largest emerging economies (Craig, Thomas, Hou, & 
Mathur, 2011) Source: Accenture Institute for High Performance. 
 
 
 One of the primary goals of STEM education is to help build the STEM pipeline  
 
for global workforce demands (Sondergeld et al., 2016; Cotabish et al., 2013). The STEM 
pipeline refers to, “a frequently used metaphor to articulate the flow of students through 
the educational system eventually terminating with a STEM-based career.” (Allen-
Ramdial & Campbell, 2014). The idea is for school-aged children to enter the pipeline 
and maintain interest throughout their educational journey with the expectancy to end up 
working in a STEM career (Ball et al., 2016).  
Many studies focus on the “end” of the STEM pipeline, such as students 
participating in STEM-related activities in high school or pursuing STEM majors in 
college (Allen-Ramdial & Campbell, 2014; Foltz, Gannon, & Kirschmann, 2014; 




students and increasing their interest and pursuit into STEM fields (Judson, 2014). 
However, recent studies argue that STEM interest should happen sooner and is more 
influential at an early age (Foltz et al., 2014; Wang, 2012). Ball et al. (2016) suggest 
focusing on developing the STEM pipeline in elementary schools. The authors believe 
the ability to influence elementary students’ perceptions and importance towards STEM 
fields will result in maintaining students in the STEM pipeline and result in greater 
STEM career outputs.  
Another goal for STEM education reported by Bicer, Navruz, Capraro, and  
Capraro (2014), from the work of the National Research Council, is to increase the 
number of underrepresented students who pursue STEM majors in their post-secondary 
education to expand the STEM-capable workforce. Specifically, women and minorities 
are historically underrepresented in the STEM pipeline (Heybach & Pickup, 2017). These 
underrepresented populations are often attributed to lack of access to high-quality STEM 
content, lack of diverse role models and mentors, and the concept of stereotype threat (p. 
614).  
 There is an ongoing need for educational reform in STEM to help fill the future 
workforce (Kelly, Xie, Nord, Jenkins, Chan, & Kastberg, 2013) with a strong emphasis 
and commitment to get more individuals, especially females and minorities, to be 
interested and pursue STEM careers (Carnevale, Smith, & Melton, 2011; Langdon, 
McKittrick, Beede, Khan, & Doms, 2011; Leaper, Farkas, & Brown, 2012). Additionally, 
employers today believe that all students need technology skills and STEM literacy to be 
a viable job candidate, even if they never intend to enter a STEM-related career (National 




 As our global society continues to face more complex problems and challenges, 
the workforce must continue to evolve with the increasing demands (Stawiski, Germuth, 
Yarborough, Alford, & Parrish, 2017). Creativity and critical thinking will be paramount 
to finding solutions to these newfound problems and challenges. Recent studies have 
documented this growing need over the last decade (Barrington et al., 2006; Levasseur, 
2013). Moreover, the need to provide students with the opportunities to develop 21st 
century skills—such as creativity, critical thinking, communication, and collaboration, 
also known as the 4 Cs—are essential for success in both contemporary work and life 
(Partnership for 21st Century Learning, 2015). The most effective STEM course design is 
a program that infuses 21st century skill development into existing curriculum as opposed 
to implementing skill development as a standalone component (Stawiski et al., 2017). 
Implementation of STEM Education 
 
One of the biggest challenges is providing clarity of how to implement STEM  
education within K-12 public education. There are no clear guidelines or frameworks for 
STEM integration approaches within classrooms. Furthermore, there are no agreed-upon 
curricula, student outcomes, or classroom practices for STEM education (Roehrig et al, 
2012). Hansen and Gonzalez (2014) argued that except for technology, other STEM 
principles (i.e. interdisciplinary education, problem-based learning, real-world  
application) lacked strong empirical evidence to support increased and sustainable  
student achievement results. While a majority of stakeholders agree on the importance of 
improving K-12 STEM education through preservice teacher programs, professional 
learning opportunities, and high-quality curriculum and materials, there remains debate 




Merrill, 2011; Bybee, 2013; English, 2016; Herschbach, 2011; Johnson, 2012; Roehrig, 
Moore, Wang, & Park, 2012). 
 Pearson (2017) advocates the need for a comprehensive framework in order to 
advance the work in STEM education. The need to outline the goals, outcomes, nature of 
integration, and implementation is critical to future success in STEM education. The 
author also further articulates what each of these framework components must entail in 
order to provide further clarity for schools that seek to create successful STEM programs. 
The author clarifies implementation as, “…includes the instructional design, such as the 
use of problem-based learning and engineering design; type of educator support present, 
including pre-service and in-service professional development, and adjustments to the 
learning environment such as extended class periods or team teaching.” (p. 324). 
 An integrative approach that involves multiple strategies, including the 
development of a support network, integration of peer and professional mentoring, 
development of study skills, and opportunities for research, has been shown to be critical 
in helping students persist in STEM (Toven-Lindsey et al., 2015; Wilson et al., 2012; 
Kramer & Walston, 2019). Moreover, studies have shown that students involved in an 
integrated curriculum perform as well or even better than their peers in traditional 
instruction with separate disciplines (Savas, Senemoglub, & Kocabas, 2012).  
 While there is no exclusive framework or agreed upon curriculum, LaForce et al.  
 
(2016) worked with 25 effective STEM school leaders across the nation through a  
 
research project entitled, the STEM School Study (S3), which was funded through the 
University of Chicago. This research provided the authors with the opportunity to 




Although the schools varied in numerous ways, each of the schools possessed six major 
elements and two supporting elements essential to their success. The six major elements 
were: 
1. Rigorous Learning 
2. Problem-Based Learning 
3. Personalization of Learning 
4. Career, Technology, and Life Skills  
5. School Community and Belonging 
6. External Community 
The remaining two elements were considered supporting elements to include: 
 
7. Staff Foundations 
8. Essential Factors 
This study gives specific context to this program evaluation, as it was utilized by 
the state under study (Citation withheld to protect confidentiality) to create their technical 
assistance and guidance on what constitutes a STEM school. Each of the defined 
elements is comprised of specific components and when put together, they exemplify 
what successful STEM schools are and what they do. This also provides the foundation 
for understanding how STEM schools work to achieve their goals.  
The existing research base lack studies evaluating STEM implementations in 
elementary schools (Judson, 2014). The existing research devoted to STEM schools is 
skewed toward secondary schools (p. 257). In order to better understand effective STEM 
implementations in elementary school settings, there needs to be future research studies 




Professional Development for STEM Education 
Professional development refers to learning activities that provide educators, staff, 
and administrators with, “…the knowledge and skills necessary to enable students to 
succeed in a well-rounded education and to meet the challenging state academic 
standards” (Learning Forward, 2020). Guskey (2002) identifies three main goals of 
professional development as, “…change in the classroom practices of teachers, change in 
their attitudes and beliefs, and change in the learning outcomes of students” (p. 383). In 
order to fulfill these professional development goals, the professional learning 
opportunities for teachers must be effective as teachers have been recognized as one the 
most influential factors in students’ achievement outcomes (Vogt & Rogalla, 2009; 
Darling-Hammond, 2010; Kim & Seo, 2018).  
Improving the quality and quantity of K–12 STEM education is inextricably 
linked to the ongoing, high-quality professional development experiences for K–12 
teachers (Nadelson, Seifert, Moll, & Coats, 2012; Rinke et al, 2016; Robinson et al., 
2014). Evidence has demonstrated the need for increased intensity and duration of 
professional development in order to be effective and have greater impact on teacher 
practice and student achievement (Supovitz & Turner, 2000; Corcoran, McVay, & 
Riordan, 2003; Wang et al., 2011). The research shows the need for 80+ hours of 
professional development to begin to impact teacher practices and 180 hours to truly 
transform teachers’ practices for full implementation.  
In the research, I additionally outline two specific, much-needed areas to address 
within STEM professional development: 1) developing teachers’ STEM content 




to develop effective integrated STEM education programs, the quality and content 
knowledge base of elementary teachers, as well as their understanding of how to integrate 
the STEM disciplines, must be increased (Honey et al., 2014). Hill, Lynch, Gonzalez, & 
Pollard (2020) found that professional development programs associated with above-
average student gains included programs aimed at improving teachers’ knowledge of 
content, pedagogy, and/or how students learn. Increases in teachers’ pedagogical 
contentment in STEM are likely to lead to an increase in teacher competencies and 
effectiveness in STEM, providing justification for attending professional development in 
STEM (Nadelson et al., 2012). More importantly, elementary teachers self-identified a 
much greater need for improving their own content understanding (Zhang et al., 2015). 
Owens et al. (2018) conducted a research study to gain teachers’ perceptions of 
what they wanted and needed in their STEM professional development opportunities. 
Teachers reported their perceptions of the importance of eight aspects of PD: 
1) accessing ready‐to‐use materials 
2) learning from other teachers 
3) learning about new and innovative teaching strategies 
4) learning from experts in the field 
5) learning about new ideas emerging from STEM fields 
6) networking with other teaching professionals 
7) receiving feedback on teaching practices 
8) meeting PD requirements from my school or district  
Researchers have focused on the role of teachers’ cognitive abilities in the 




also be placed on teachers’ attitudes. Attitudes can shape teachers’ classroom practices 
and impact their ability and willingness to try new approaches, techniques, and activities 
(Donaghue, 2003). Changes in teachers’ practices can be the result of supporting and 
influencing their attitudes (Borg, 2011; Mansour, 2009; Polat, 2010).  
School administrators who want to facilitate the implementation of integrated 
STEM should provide sufficient opportunities for collaboration and consultation between 
different STEM teachers and advocate teachers to participate in professional development 
activities (Knipprath, Thibaut, Dehaene, & Depaepe, 2018). Untraditional professional 
development opportunities should also be included to troubleshoot and discuss classroom 
implementation of integrated STEM, same-school participation and collaboration, and/or 
summer workshops that allowed for concentrated learning time (Bayar, 2014). Teacher 
voice and participation should be elevated and included in the designing, planning, and 
delivery process of STEM professional development (p. 324). 
Effective STEM professional development should match to existing teacher and 
school needs, involve teachers in the design/planning of professional development 
activities, and encourage ongoing and sustained professional learning (Bayar, 2014). The 
research showcases the need for increased content knowledge and STEM pedagogy, 
especially for elementary teachers. Professional learning should also address teachers’ 
perceptions and attitudes surrounding STEM education.  
Conclusion 
 In this synthesis of relevant literature, this chapter outlined the history of STEM 
education, the definition of STEM education, the goals of STEM education, the 




education. STEM has a longstanding history in the United States that evolved from the 
Space Race in the 1950’s. From the Space Race until present day, the goal to be globally 
competitive remains true. Although there is not a universal definition for STEM 
education, there is agreement on the acronym, as defined by the National Science 
Foundation. Through various studies and research, the need for common language and a 
formal definition of STEM education throughout the United States has yet to be achieved.   
 While there is no formal, agreed-upon definition for STEM education, there is 
common understanding around the goals of STEM education. The need to fill and sustain 
the STEM pipeline is critical as we seek to create the future highly-skilled workforce. 
STEM education remains a critical agenda in order to remain competitive in the global 
economy and technological landscape. However, the research lacks studies to showcase 
successful implementations of STEM education. There is no specificity in the existing 
literature around effective implementations specifically outlining the steps and processes 
in place. Within the literature, we find successful STEM implementations that can 
highlight common components to include rigorous learning, problem-based learning, 
personalization, skill development, sense of belonging, and the inclusion of the external 
community. As a critical component for successful STEM implementation, the 
researchers overwhelmingly agree that professional development must be intentional and 
ongoing in order to effectively transform STEM education practices. Future studies 
should include elementary schools, as a vast majority of existing research is exclusive to 
secondary schools (i.e. middle school and high school).  
 As a result of this literature review, I deepened my knowledge of STEM 




review included consideration of the definitions of STEM education, the goals and 
implementation frameworks for integrated STEM education, and the direct impact of 







Research Design Overview 
A program evaluation is a methodical process affording researchers the 
opportunity to investigate a problem within a program and then explore informed 
decisions on the program effectiveness, fidelity, value, or quality. Patton (2008) defines a 
program evaluation as, “A systematic collection of information about the activities, 
characteristics, and outcomes of programs, for use by people to reduce uncertainties, 
improve effectiveness, and make decisions” (p. 39). This utilization-focused program 
evaluation allows for me to conduct this process with specific purpose to inform 
stakeholders about the intended use and viability of the program being analyzed. 
This program evaluation focuses on the impact of integrated STEM education in 
STEM magnet schools across a mid-sized public school district serving about 43,000 
students in kindergarten through 12th grade. With the continued emphasis on STEM 
education, I explored through this program evaluation the effectiveness of integrated 
STEM instruction. Through the utilization-focused evaluation, I analyzed how students, 
who were in integrated STEM elementary classrooms, performed versus their peers in 
non-STEM elementary classrooms on high-stakes tests in English language arts, 
mathematics, and science to determine potential effects.  
 An overview of my research methodology is a mixed methods approach to 
include both qualitative and quantitative data providing detailed information about the 
integrated STEM implementation. In this utilization-focused program evaluation, STEM 




standardized test results in English language arts, mathematics, and science. Funding 
priorities in public education are highly debated and consistently scrutinized (Kitzmiller, 
2019). This utilization-focused evaluation is critical to ensuring STEM education 
maintains priority in our public schools. If the value and significance of STEM education 
is justified through this program evaluation, it can help to maintain and further support 
funding priorities.  
 Implementation evaluation is another instrumental approach to analyzing and 
evaluating the impacts of integrated STEM education, “Implementation fidelity helps to 
minimize incorrect inferences about the effectiveness of our programming.” (Fisher et al., 
2014). To truly capture the effects of integrated STEM education, I need to define 
specifically what variables impacted student outcomes in this program evaluation. My 
goal is to influence decision-making through this program evaluation, and I will need to 
articulate specific information from the implementation of integrated STEM instruction 
in the STEM magnet schools in order to clearly convey the findings about this program.  
Participants 
There were three key stakeholder groups participating in this program evaluation; 
elementary STEM and elementary non-STEM lead teachers in English language arts, 
mathematics, and science, and the principals at the designated STEM school sites. These 
participants each provide value and knowledge to collection of information for this 
program evaluation. 
Elementary STEM Lead Teachers. The first stakeholder participant group is the 
elementary STEM lead teachers in fourth and fifth grades. The elementary STEM lead 




the STEM professional development sessions and implementing integrated STEM 
experiences into their classroom once they had received adequate training and support. 
These teachers were selected to participate in this research study based on the criteria of 
their newfound knowledge and firsthand accounts of the integrated STEM 
implementation. They were able to contribute their perceptions of integrated STEM 
implementation related to the research questions of defining integrated STEM education. 
The teachers were also able to give their perceptions about the impact of integrated 
STEM education on student achievement results in English language arts, mathematics, 
and science. 
Elementary Non-STEM Lead Teachers. In order to gain a full understanding of 
the perception of the integrated STEM implementation, the elementary non-STEM lead 
teachers in fourth and fifth grades were invited to participate in this study. The non-
STEM lead teachers willingly contributed information about their perceptions of the 
present successes and challenges in the integrated STEM implementation via teacher 
surveys. These data were used to compare the experiences of the STEM lead teachers 
versus the non-STEM lead teachers. 
STEM School Principals. As the instructional leader of their school sites, the 
STEM school principals possess valuable information regarding the integrated STEM 
program implementation for both teachers and students. Both STEM school principals 
were interviewed to gain their understanding and perception of the current state of their 
integrated STEM implementation in the designated STEM classrooms. In addition, I 




fifth grade student achievement results in English language arts, mathematics, and 
science. 
Data Gathering Techniques 
I utilized a comprehensive plan to collect data in a mixed-methods approach to 
include collection of both qualitative and quantitative data. This process affords thorough 
information to effectively address the questions within the program evaluation. The 
qualitative data collection highlights perceptions and key insights from the fourth and 
fifth grade STEM lead teachers, fourth and fifth grade non-STEM lead teachers, and 
STEM school principals. The diverse stakeholder perspectives assist in giving context for 
future awareness and advocacy for integrated STEM education.  
The quantitative data collection process provides evidence to student achievement 
outcomes. The quantitative data will also assist with the triangulation of integrated STEM 
program effects on student performance results in English language arts, mathematics, 
and science. Extant data provided the quantitative data sets for comparison. The historic 
standardized testing results were pulled from the state’s department of education 
assessment reporting website from fourth and fifth grades, as these are the designated 
testing grade levels in English language arts, mathematics, and science (Citation withheld 
to protect confidentiality). Additional testing information was retrieved from the 
assessment portal of the school district under study to further help disaggregate the 
testing results. As part of my research questions, I aimed to look at how students 
receiving the variable of integrated STEM instruction performed against their peers in 




provide information to determine any impact of integrated STEM education on student 
achievement results. 
Surveys. I developed a survey (Appendix E) for both STEM lead teachers and 
non-STEM lead teachers, as they were major stakeholder participants in this integrated 
STEM education program evaluation. At the end of the school year, the paper-based 
surveys were given to willing fourth and fifth grade teachers during an afterschool faculty 
meeting to provide teachers with an opportunity to reflect on their past year of STEM 
implementation and assess their integrated STEM implementation. The surveys consisted 
of three Likert Scaled and five open-ended questions. The surveys addressed the 
components of professional development, administrative support, and perceptions of the 
integrated STEM implementation and its effect on student achievement results. The 
surveys were intended to capture information about teachers’ perception of integrated 
STEM implementation within the classroom (if applicable) and the school. The surveys 
also were utilized to gather specific information to answer my research question to define 
and establish a collective understanding of integrated STEM education.  
Interviews. A face-to-face interview consisting of seven questions (Appendix D) 
was conducted with both STEM principals at the end of the school year. The responses 
were recorded and transcribed to reflect the principals’ direct responses. The interview 
questions addressed defining integrated STEM education, their successes and challenges 
of integrated STEM implementation in both STEM lead teachers’ classrooms and non-
STEM lead teachers’ classrooms at their school site, and their feedback on the value of 
integrated STEM education for students. The STEM school principals were also asked to 




conducted at the convenience of the participants’ schedules. 
Observations.  After STEM lead teachers attended the professional development 
trainings and learned new integrated STEM pedagogy, the expectation was to create 
certain STEM visual displays, design physical spaces within their classrooms, or 
demonstrate specific instructional strategies. In order to articulate the implementation of 
integrated STEM and its impact on student success, I used observations to help correlate 
my data set. I conducted three-45 minute instructional walk-throughs using the STEM 
Instructional Trends Walkthrough Observation Tool (Appendix F) in the designated 
fourth and fifth grade classrooms with the school-based administrators to observe their 
integrated STEM instruction based on the specialized professional development training 
provided to the STEM lead teachers. The intended goal of the observations was to 
capture evidence of the instructional walkthrough trends to determine fidelity of the 
implementation. The instructional walk-through observations were scheduled throughout 
the school year to provide adequate opportunities for convenience and meeting the 
timeline in between professional development sessions.  
Data Analysis Techniques 
I compared the quantitative data from the historic standardized testing results of 
the State Standards Assessment and State Comprehensive Assessment Test (Citation 
withheld to protect confidentiality) in English language arts, mathematics, and science to 
analyze how students in the elementary STEM lead teachers’ classrooms performed in 
comparison to their like peers who were not in a STEM lead teachers’ classroom at the 
same school site. To further disaggregate the testing data, I compared two years’ worth of 




change within students’ performance levels in English language arts, mathematics, and 
science. 
 In addition, I used the qualitative data to support the findings within my 
quantitative data. I quantified the Likert scaled questions from the elementary STEM 
teachers to find trends among the responses. I held 30 to 45 minute face-to-face 
interviews with the STEM principals. I used an electronic device to record the interviews. 
After recording, I listened to each interview and transcribed the principals’ responses. 
Then, I analyzed and coded principals’ responses by theme (Creswell, 2013, p. 186). I 
also compared the responses between two principals for consistent themes and noted any 
inconsistencies within their responses to the same question. The goal was to find out their 
perceptions of the integrated STEM implementation at their school sites to assess fidelity 
of the implementation and for effectiveness on student achievement outcomes.  
Ethical Considerations 
An important consideration of the program evaluation is to protect the anonymity 
of each participant and the school site. I provided each principal (Appendix B) and 
teacher (Appendix C) involved in the program evaluation with an informed consent 
clearly defining the intended purpose and use of the information collected. The informed 
consent was thoroughly explained to each participant and was clearly outlined to ensure 
full understanding of the purpose of the program evaluation and their participation within 
the program evaluation. The participants signed and agreed to their understanding of the 
process and acknowledged to independently participate without pressure. 
In addition, I obtained permission from the school district to use the extant data. 




anonymity and confidentiality. The participants have been identified by an anonymizing 
pseudonym. There were minimal risks involved in this program evaluation as the goal 
was to gather information to determine the impact of integrated STEM education on 
student achievement results in English language arts, mathematics, and science. The 
benefit of this program evaluation is to understand the effectiveness of integrated STEM 
education on student success outcomes to further awareness and advocacy. 
My justification of the participants chosen is that I provided the opportunity for 
all teachers in fourth and fifth grades and the principals at the STEM schools to willingly 
participate. The goal was to have each STEM lead teacher in fourth and fifth grade 
participate along with all other non-STEM lead teachers. If all teachers, both STEM lead 
teachers and non-STEM lead teachers, participated in the study, there would be a total of 
18 fourth and fifth grade teachers. Moreover, if all 18 teachers participated, there would 
be 396 students within the program evaluation since each teacher would have up to 22 
students on their homeroom roster. This sample size was deemed adequate based on other 
similar studies (Bartholomew, Strimel, Zhang, & Homan, 2018; Parker, Abel, & 
Denisova, 2015; Parker, Smith, McKinney, & Laurier, 2016; Radloff & Guzey, 2017; 
Robinson, Dailey, Hughes, & Cotabish, 2014).   
Limitations 
 It is important to consider the limitations of this program evaluation. While 
conducting my program evaluation, I was limited to only analyze intermediate grades in 
STEM schools implementing integrated STEM education, therefore my findings could 
not be generalized to all school populations. The sample size would be limited only to 




the variable of integrated STEM instruction. In addition, my findings would most likely 
only be applicable to other elementary STEM classrooms with similar demographic 
profiles.  
In addition, it is important to consider the implementation time frame of the 
program evaluation. The study was conducted in one academic year, although the STEM 
implementation professional development plan was designed to happen for over the 
duration of five years. The study was limited to only analyzing the professional learning 
and growth of teachers during one academic year, although Supovitz and Turner (2000) 
articulate that it takes more than 80 hours to truly change instructional practice and 160 
hours to change school culture. 
Conclusion 
The researcher of this program evaluation collected both qualitative and 
quantitative data to better understand the current integrated STEM implementation in 
fourth and fifth grades in the designated STEM magnet schools. Through the data 
collection, the results will be analyzed to determine any impact on fourth and fifth grade 
student achievement results in English language arts, mathematics, and science. 
Given the continued interest and publicity around STEM education (Radloff & 
Guzey, 2017), I was intrigued to collect data to explore the impact of integrated STEM 
education within the intermediate grades. The data from the STEM magnet schools could 
provide much-needed perspectives on the value of integrated STEM education. 
Furthermore, the data from the program evaluation has the potential to bring awareness to 




decision makers about the critical need for more integrated STEM education 

























 The main purpose of this study was to determine the impact of integrated STEM 
education on student achievement results in English language arts, science, and 
mathematics in fourth and fifth grades. Secondary to the impact on student achievement 
results, I sought to understand and define integrated STEM education as perceived by 
teachers and administrators as well as compare the achievement results of students in 
elementary STEM classrooms to their peers in non-STEM elementary classrooms within 
their school sites.  
Teacher Survey Questions 
 
 The responses are presented numerically in this findings section. Voluntary 
participation was extended to all eligible fourth and fifth grade teachers within both 
STEM magnet schools. Each willing participant was provided with informed consent 
forms prior to participation in surveys (Appendix C). The teacher surveys (Appendix E) 
were presented on paper to both STEM and non-STEM teachers teaching fourth or fifth 
grade at STEM School A and STEM School B. The questions in this survey consisted of 
both open-ended questions and Likert scale questions. There were no incentives or 
monetary contribution for participation. Regardless of participation in this survey, 
designated STEM teachers were offered and allowed to participate in their specified 
STEM professional development, collaboration meetings, and all other elements afforded 
to them through the integrated, comprehensive STEM framework. 




survey (Appendix E) with the goal of attaining responses from eight teachers at STEM 
School A and from ten teachers at STEM School B for a total of 18 teacher participants. I 
received 16 teachers’ responses out of 18 teachers giving me an 89% response rate. 
Survey Question 1: What is integrated STEM education?  In teacher survey 
question #1, I asked the teachers to provide a response to their understanding and/or 
definition of integrated STEM. The teachers were given the option of an open-ended 
response. All 16 teachers responded to the question. Ten teachers (62.5%) made a direct 
reference to the acronym of S.T.E.M. (science, technology, engineering, mathematics). 
Nine (56.25%) of the teachers also provided a response about “combining”, 
“connecting”, or “putting together” the disciplines of science, technology, engineering, 
and mathematics. The three STEM lead teachers provided the phrase of “Students and 
Teachers Energizing Minds” for their response along with an extended explanation of 
how the disciplines are “connected”. Moreover, all 16 teachers were able to make some 
kind of reference to the acronym of S.T.E.M., whether it was directly transcribing the 
acronym or making a direct connection to the acronym itself.  
Table 1.  
 





Teacher 1 Science, Technology, Engineering, Math 
Teacher 2 It’s the acronym put together 
Teacher 3 Science, Technology, Engineering, Mathematics 
Teacher 4* 
Students and Teachers Energizing Minds 
It’s different content areas connected through the 4 C’s of STEM 
It’s how we are able to bridge the gap between their thoughts and ideas 
Teacher 5 Science, Tech, Engineering, Math 
Teacher 6 Science, Technology, Engineering, Math 
Teacher 7 Science, Technology, Engineering, Math 




I don’t understand the integrated part 
Teacher 9 It’s combining Science + Technology + Engineering + Math 
Teacher 10* 
Students and Teachers Energizing Minds 
It’s providing opportunities for students to transfer knowledge and 
skills across content areas 
Teacher 11* 
Students and Teachers Energizing Minds 
Teachers provide students with opportunities to explore content through 
inquiry and hands-on activities. It allows them to connect their learning 
across disciplines. Teachers are able to connect the learning from 
different disciplines so students can create meaning around their 
learning. 
Teacher 12 
I don’t know. I just know the acronym of STEM (Science, Technology, 
Engineering, and Math) 
Teacher 13 
It’s understanding how Science, Math, Tech, and Engineering work 
together to help us understand the world around us 
Teacher 14 Combining Science, Technology, Engineering, Math 
Teacher 15 Connecting the acronym of STEM 
Teacher 16 Putting S.T.E.M. together? 
*denotes a STEM Lead Teacher  
 I interpret the data to mean the teachers have all been introduced to and 
understand the acronym of STEM. Seven out of the 16 teachers still lack the 
understanding of integrated STEM as demonstrated by just writing the acronym and the 
response of  “I don’t know” and “I don’t understand the integrated part”. The three 
STEM lead teachers have the most unique definitions of integrated STEM (“Students and 
Teachers Energizing Minds”) as this had been explicitly taught within their professional 
development sessions from the Education Company (pseudonym). These STEM lead 
teachers also provided the most robust answers within the group to articulate their 
thoughts beyond the standard definition of the STEM acronym alone.  
 Furthermore, I interpret the data to showcase the understanding and utilization of 
the 4Cs of STEM as an unintended result. The STEM lead teachers learned about the 4Cs 
of STEM within their professional development sessions. They had a more robust 
understanding of integrated STEM education as they were taught to support both content 




teachers also used the 4Cs as a guiding principle of how to support strategic thinking and 
student-centered learning within their classroom. 
Survey Question 2: Do you believe the integrated STEM program at your 
school is making an impact on your student achievement results? If so, in what 
ways?  In teacher survey question #2, I asked the teachers to provide a response to their 
opinion of whether or not integrated STEM is making an impact on student achievement 
results. The teachers were given the option of an open-ended response. All 16 teachers 
responded to the question. There were varying opinions within the responses. Five 
teachers (31.25%) replied “yes” while four teachers directly replied “no” (25%). Five 
teachers (31.25%) had unsure responses (i.e. “I can’t tell if it is”; “I haven’t seen it yet”; 
“Maybe?”; “Not sure”, “I don’t know). Two teachers (12.5%) notated that they thought 
only the students in the “STEM classes” were being impacted by integrated STEM 
instruction. The responses are presented in Table 2. 
Table 2.  
 
Teachers’ Responses to Survey Question 2. Do You Believe the Integrated STEM 
Program at Your School is Making an Impact on Your Student Achievement Results? If 





Teacher 1 No 
Teacher 2 No 
Teacher 3 I think it is making an impact on the kids who are in the STEM classes 
Teacher 4* 
Yes 
My students have been much more engaged in the content presented now that I 
have changed some of my lessons and how I teach certain math/science 
concepts. The students have been able to grit into more challenging content and 
show a positive attitude on working through things that they normally don’t 
enjoy. 
Teacher 5 I don’t know—I teach ELA. I don’t do STEM in my classroom 
Teacher 6 Not sure- I am not a STEM teacher 
Teacher 7 
I think so- our mini team has tried to really use the 4 C’s in our classroom and it 




Teacher 8 Not sure. 
Teacher 9 Maybe? 
Teacher 10* 
Absolutely. My students have been more excited to come to school and have 
been asking to work on certain STEM projects in our classroom. They have 
been really putting more effort into trying and producing quality work. 
Teacher 11* 
Yes 
The biggest change I have seen is my students’ willingness to try new things 
and persevere through a task. Their engagement has increased a ton and I think 
this is going to transfer to their academic performance.  
Teacher 12 No 
Teacher 13 I can’t tell if it is 
Teacher 14 Yes 
Teacher 15 
For students in the STEM classes- yes 
For everyone else- no 
Teacher 16 I think it has the possibility- but I haven’t seen it yet 
*denotes a STEM Lead Teacher  
 I interpret the data to suggest that there has not been ample time within the 
implementation for all teachers to see the impact of integrated STEM. It is also 
significant that a non-STEM lead teacher mentioned the implementation of the 4 Cs as an 
impact of integrated STEM. I interpret this to mean non-STEM lead teachers were trying 
to implement integrated STEM without formalized training. This internally-led initiative 
was an unintended result of the program evaluation, but it showcases the willingness of 
non-STEM lead teachers to engage in integrated STEM education.  
As demonstrated by their responses, the STEM lead teachers are witnessing and 
experiencing the perceived impact as they are the ones who are providing and leading the 
instructional change. They also have the ability to monitor the changes within their 
students’ behaviors, engagement levels, and perseverance through challenging academic 
tasks. I interpret this data to highlight the STEM lead teachers embracing and 
implementing integrated STEM into their classrooms.  
Survey Question 3: What are your biggest successes in implementing STEM 




response to their opinion of their biggest success in their STEM implementation. The 
teachers were given the option of an open-ended response. All 16 teachers responded to 
the question. There were 3 main themes found within the responses. Five teachers 
(31.25%) directly stated they had “no” success or “none”. The 3 STEM lead teachers 
specifically mentioned “time on-task”, “engagement”, and “context/connections in 
lessons”. Nine teachers (56.25%) made explicit reference to the 4 Cs—communication, 
collaboration, creativity, and critical thinking. The data is presented in Table 3. 
I interpret the data to be reflective of a group of teachers who had not participated 
in adequate professional development and support in their STEM implementation. The 
five teachers who answered with “no or none” were not STEM lead teachers. I believe 
these teachers have not had the necessary professional development opportunities to 
implement integrated STEM in their classrooms with success. While juxtaposed to these 
teachers, the three STEM lead teachers were able to make specific reference to increased 
time on-task, increased levels of engagement, and better student understanding with 
context of lessons and connections to their learning.  
Additionally, I interpret the data to show a focus on a schoolwide implementation 
of the 4 Cs in both STEM magnet schools. Over half of the teachers made specific 
mention to the 4 Cs; the majority of these responses came from non-STEM lead teachers. 
This schoolwide implementation of the 4 Cs has impacted beyond the STEM lead 
teachers’ classrooms. One response even calls out the specials (i.e. art, music, physical 
education, and other elective classes), “Admin has consistently pushed the integration of 
the 4 C’s- it is pretty consistent now across all teachers including specials”. It is also 




principals expected all teachers to use with fidelity, including the non-STEM lead 
teachers. 
Table 3.  
 
Teachers’ Responses to Survey Question 3. What are your biggest successes in 





Teacher 1 None 
Teacher 2 I don’t have any 
Teacher 3 Whole school use of the 4 C’s 
Teacher 4* 
My students have been much more engaged in the content presented now that I 
have changed some of my lessons and how I teach certain math/science 
concepts. The students have been able to grit into more challenging content and 
show a positive attitude on working through things that they normally don’t 
enjoy. 
Teacher 5 
I don’t have any- I am not a STEM lead teacher. I have not been to any STEM 
trainings and I still do not understand how it applies to me. I teach ELA. 
Teacher 6 None yet 
Teacher 7 The 4 C’s 
Teacher 8 Haven’t really had much success besides the 4 C’s 
Teacher 9 The 4 C’s 
Teacher 10* 
STEM has provided a bigger “context” to my lessons. My students are starting 
to connect their previous learning to current learning. They are trying to find 
bigger connections between math and science.  
Teacher 11* 
I have found my students spending more time on-task. They are engaged in 
their work and they are utilizing a growth mindset to tackle challenges as they 
are working. Their ability to communication and collaborate has increased 
dramatically now that I spent explicit time teaching them how to communicate 
effectively and collaborate with one another appropriately. Spending time 
setting up these 4 C’s in the classroom has changed the dynamic of the 
interactions between my students and myself.  
Teacher 12 None 
Teacher 13 4 C’s 
Teacher 14 Schoolwide use of the 4 C’s 
Teacher 15 
Admin has consistently pushed the integration of the 4 C’s- it is pretty 
consistent now across all teachers including specials 
Teacher 16 4 C’s (communication, collaboration, creativity, critical thinking) 





Survey Question 4: What are your biggest challenges in implementing STEM 
in your classroom?  In teacher survey question #4, I asked the teachers to provide a 
response to their opinion of their biggest challenge in their STEM implementation. The 
teachers were given the option of an open-ended response. All 16 teachers responded to 
the question. There were varying themes found within the responses relating to 
professional development, resource/materials, time, and support. The largest response, 
from 6 teachers (37.5%), was professional development/training. Four teachers (25%) 
said they had “no challenges” as they are “not implementing” yet. Two teachers (12.5%) 
wanted more “time” while another 2 teachers (12.5%) referenced “materials/resources”. 
One teacher made a specific reference to “more support” and another teacher notated that 
“everything” was a challenge. Responses are represented in Table 4. 
 I interpret the data to showcase a need for professional development/training in 
integrated STEM instruction. There is an issue with not clearly understanding the purpose 
and inclusion of integrated STEM education. Integrated STEM education places equal 
value on all content areas. All teachers, regardless of the subjects they are teaching, can 
implement integrated STEM instruction with their content standards. This is a critical 
understanding developed and emphasized throughout the professional development 
opportunities from the Education Company (pseudonym). Within professional 
development opportunities, teachers could gain better understanding of integrated STEM 
education and how all teachers can be STEM teachers. 
Moreover, there are different variations of STEM implementation happening 
within the STEM schools as demonstrated by the responses of “I don’t have any”, “I 




besides the 4 C’s”, and “…have not been to any of the official trainings- so I am not sure 
what I am even supposed to be doing”. I interpret this data as a potential next step for the 
school principals. There should be consistent and clear expectations for progress made 
towards integrated STEM instruction in all classrooms. 
 
Table 4.  
 
Teachers’ Responses to Survey Question 4. What are your biggest challenges in 
implementing STEM in your classroom?  
 
Teacher by 
Code Number Response 
Teacher 2 I don’t have any 
Teacher 3 I feel like everything is a challenge at this point 
Teacher 4* Time.  
Teacher 5 
See answer above+ 
(+Teacher wrote the following for question 4: I don’t have any- I am not a STEM lead 
teacher. I have not been to any STEM trainings and I still do not understand how it 
applies to me. I teach ELA). 
Teacher 6 None yet really- have not implemented anything besides the 4 C’s 
Teacher 7 
I haven’t been trained. I still am very confused on the implementation (besides the 4 
C’s) 
Teacher 8 
Professional Development- have not been to any of the official trainings- so I am not 
sure what I am even supposed to be doing 
Teacher 9 Resources (materials, supplies, etc.) 
Teacher 10* 
Planning—I need more time to plan with my team on how to purposefully integrate 
these ideas and strategies to mesh with our current standards and curriculum in place. 
It can be done, but it is a LOT of work that takes time. 
Teacher 11* 
Greater understanding from the district and admin—we are given mandates on we 
have to teach a certain curriculum and there is no flexibility on certain pieces. All of 
the curriculum maps are scoped to meet the needs of non-STEM schools. We now 
have to take that information and try to make it fit our STEM framework. Often we are 
questioned about what we are doing and why we are deviating from the set plans (from 
district people- not our internal admin)  
Teacher 12 
Training, Materials, Curriculum, More Computers for digital integration-  
I feel as if the STEM leads were set up to be successful and the rest of us were not. 
Teacher 13 
I need more training. I would to also have more access to materials and supplies. A lot 
of these STEM projects and activities use a lot of supplies and it’s very expensive. 
Teacher 14 
I would like to have the opportunity to be selected as a STEM Lead teacher so I can 
attend the PD sessions. While our team attempts to share out things, I think it would be 
better for me to experience it firsthand. 
Teacher 15 PD 
Teacher 16 I need training - still don’t fully understand STEM or what it looks like in a classroom 





Survey Question 5: Have you participated in any STEM professional 
development? In teacher survey question #5, I asked the teachers if they had attended 
any STEM professional development. The teachers were given the option of a yes/no 
response. All 16 teachers responded to the question. 15 out of the 16 teachers (93.75%) 
responded that they had participated in STEM professional development. Even though 
there were only 3 STEM lead teachers participating in the Education Company’s 
(pseudonym) professional development offerings, almost all teachers had received some 
kind of STEM professional development.  
I interpret the data to mean that all teachers have been exposed to the idea of 
STEM, as demonstrated by their ability to articulate the acronym of STEM in teacher 
survey question #1. Furthermore, all teachers are aware of the ongoing plan to convert 
their school into a schoolwide STEM program. Their school marquees, marketing 
materials, school newsletters, social media pages, and school website make consistent 
and ongoing references to the identification of the school as a STEM magnet school. 
Based on the responses in teacher survey question #3, there has been some internal 
professional development around the implementation of the 4Cs, as it is a schoolwide 
expectation for their STEM implementation. The data highlights the overwhelming 
majority of responses in this question—15 out of 16 teachers (93.75%) have participated 






Figure 2. Teachers’ Responses to Question 5: Have you participated in any STEM 
professional development? (n = 16) 
 
Survey Question 6: After attending STEM professional development, I feel more 
prepared and willing to try out new STEM experiences in my classroom.  In teacher 
survey question #6, I asked the teachers about their preparedness and willingness to try 
out new STEM experiences in their classroom after attending professional development. 
The teachers were asked to select one category that most closely reflected their opinion of 
survey question #6. Fifteen teachers responded to the question. The category with the 
highest response was 5 teachers (33.33%) who slightly agreed with feeling more willing 
and prepared to try new STEM experiences in their classrooms. The next highest 
categories were 3 teachers who agreed and another 3 teachers who strongly agreed. The 
lowest categories were split between four teachers who slightly disagreed or disagreed. 
No one strongly disagreed with this statement. Overall, 11 out of the 15 teachers 
(73.33%) felt more willing and prepared to try out new STEM experiences in their 
classrooms. Response data is depicted in Figure 2. 
















question #3 and teacher survey #5. The teacher responses in question #3 highlight the 
schoolwide STEM initiative of the 4 Cs implementation. The teacher responses in 
question #5 highlight the teachers’ participation in STEM professional development. 
Based on the 4 Cs implementation and participation in STEM professional development 
around this initiative, the data shows most teachers felt more willing and prepared to try 
out this STEM experience and were in agreement of this survey question. 
 
Figure 3. Teachers’ responses to survey question prompt 6., after attending STEM 
professional development, I feel more prepared and willing to try out new STEM 
experiences in my classroom (n=15) 
 
Survey Question 7: I feel like my administration supports our STEM 
program. Teacher survey question #7 asked the teachers about their administrative 
support at their school site. The teachers were asked to select one category that most 
closely reflected their opinion of survey question #7. All sixteen teachers responded to 
the question. The category with the highest response was 9 teachers (56.25%) who agreed 
that their school-based administration supported their STEM implementation. The other 
























and 1 strongly disagree. Overall, 13 out of the 15 teachers felt some level of support from 
their school-based administration. 
I interpret these responses to mean that a majority of the teachers feel as if their 
school-based administrators (i.e. principal and assistant principals) support their STEM 
program. I believe this has to do with the administrators’ overall attitude and actions 
about the STEM implementation at the school site. In addition, the school administrators 
participated in STEM professional development with the Education Company 
(pseudonym) and have a clear understanding of the purpose and need for integrated 
STEM education.  
As a result of the participation in the professional development with the Education 
Company (pseudonym), the school administrators have been providing internal 
professional learning opportunities for all teachers at STEM School A and STEM School 
B. The internal professional development sessions have focused on the 4Cs 
implementation. The principals at both STEM School A and STEM School B have 
established a schoolwide expectation of the utilization of the 4 Cs.  
The administrators are also responsible for the visible indicators throughout the 
school campus such as STEM bulletin boards in hallways and cafeteria, 4 Cs hanging 
banners in the parking lot, visual displays of STEM careers in the main office, and 
dedicated STEM learning spaces (i.e. outdoor gardens, makerspaces, hydroponic towers, 
and updated TV production studios). All of these collective efforts promote a positive 
attitude and disposition towards the STEM education. All of these concerted efforts and 
clear expectations around the schoolwide usage of the 4 Cs as the beginning of the 





Figure 4. Teachers’ responses to survey question 7: I feel like my administration supports 
our STEM program (n=16) 
 
Survey Question 8: I feel like district-level leadership supports our STEM 
program. Teacher survey question #8 asked the teachers about district-level leadership’s 
support for their STEM program. The teachers were asked to select one category that 
most closely reflected their opinion of survey question #8. All sixteen teachers responded 
to the question. The category with the highest response was 5 teachers (31.25%) who 
strongly disagreed that their district-level leadership supported their STEM 
implementation. The other categories had split responses with 3 disagree, 3 slightly 
disagree, 3 slightly agree, and 2 agree. Overall, 11 out of the 15 teachers (73.33%) felt 
district-level leadership does not support their STEM program. Responses are presented 

























Figure 5. Teachers’ response to survey question 8 statement, I feel like district-level 
leadership supports our STEM program. Teacher Responses (n=16) 
 
I interpret these responses to mean that most of the teachers feel as if their 
district-level leadership does not support their STEM program. This has to do with the 
teachers’ perceived support from district-level leadership. The teachers are aware of the 
disparities amongst the existing magnet schools and the new STEM magnet schools. 
Existing magnet schools in the school district were afforded a magnet coordinator to 
oversee the magnet program implementation, magnet-themed professional development 
for all teachers, additional funding for magnet-themed curriculum and materials, and 
additional teachers to deliver magnet-themed curriculum. As articulated in Chapter 1, the 
new STEM magnet schools were not provided with the same start-up benefits and 
support from district leaders to begin their STEM magnet programs. Moreover, after the 
superintendent made the formal campaign promise to create the magnet schools, the 
























department and one magnet schools’ coordinator, there were no other district leaders who 
visited the STEM magnet schools, coordinated STEM professional development, or 
advocated for the STEM magnet schools. I interpret these existing disparities and lack of 
physical presence on their school campuses as a direct influence on teachers’ responses to 
survey question #8.  
Principal Interview Questions 
 
 Voluntary participation in the interviews was extended to school principals at 
both STEM magnet schools. Each willing principal was provided with an informed 
consent form prior to participation in the interview (Appendix B). The principal interview 
questions (Appendix D) were asked orally and the exact responses were recorded and 
then transcribed. The questions in the interview were open-ended to gain a better 
understanding of their current STEM implementation. There were no incentives or 
monetary contribution for participation. Regardless of participation in this interview, 
principals were still offered and allowed to participate in their specified STEM 
professional development, collaboration meetings, and all other elements afforded to 
them through the integrated, comprehensive STEM framework. Both STEM principals 
agreed to the interview. The administrator interviews consisted of 7 open-ended questions 
with the interview taking approximately 45 minutes. 
Principal Interview Question 1. In principal interview question #1, I inquired 
about the historic school grades for the past 3 years. STEM School Principal A was able 
to articulate that she was brand-new to the school and couldn’t narrate much in regard to 
the reasons for the school grade changing from a “D” to a “B” and back down to a “D”. 




Principal B referred to their stagnant “C” letter grade. Moreover, he provided context 
about STEM School B having Grades 5 to 8 on the campus; Grades 6 to 8 are typically 
isolated to their own middle school campus. However, due to overcrowding at STEM 
School A, STEM School B inherited the fifth-grade students on their campus. The fifth-
grade teachers and students were exclusively located in one building on the STEM 
School B campus. This placement on the campus was strategic in order to limit the 
possible disruptions of middle school class changes throughout the school day. All shared 
facilities, such as the media center, computer lab, cafeteria, etc., were all within walking 
distance of their classroom building. 
Table 5.  
 


















I just took the principalship of this school—but the school has 
had a really rough couple of years. The school was a D in 
2015-2016, went up to a B in 2016-2017, and went back to a 
D in 2017-2018. Since I wasn’t here for those years, I can’t 
really explain why the school grade fluctuated back and forth. 
STEM 
Principal B 
We have been a ‘C’ for the past three years. Our school grade 
calculation is a little interesting since we are virtually a middle 
school with fifth grade included. The 5-8 model really was 
created out of a need for physical space. Our feeder 
elementary school was way overcrowded, and they shifted 
fifth grade to our campus since we have the physical space to 
house these students. 
 
 I interpret the data to mean that each principal is aware of their need to improve 
their student success outcomes, as measured by their state-assigned school letter grades. 
Both school principals are new to their roles as the principals of the designated STEM 




account for the reasons.  
STEM Principal B had expressed how their school grade had remained stagnant 
and even expressed some concern over the school grade model, as elementary and middle 
schools have their own unique grading model. STEM School B has students in Grades 5 
to 8 and has different criteria for school achievement outcomes. The school grade 
components for STEM School B includes fifth grade achievement outcomes in English 
language arts, mathematics, and science. It also includes all middle school achievement 
outcomes in English language arts, mathematics, science, and social studies. I interpret 
this data to suggest that STEM Principal B is more concerned with middle school 
students, as they are the overwhelming majority of the student population.  
Principal Interview Question 2. In principal interview question #2, I inquired 
about the school’s instructional priorities and progress monitoring of this instructional 
priority. Both principals were able to articulate a clear instructional priority for the 
academic year. STEM School Principal A made explicit mention of focusing on learning 
gains instead of grade-level proficiency as many of the students attending STEM School 
A were already performing below grade level expectations. She also explained that they 
were monitoring through the multi-tier system of supports (MTSS). MTSS is a 
prevention framework that organizes building-level resources to address each individual 
student’s academic and/or behavioral needs within intervention tiers varying in duration, 
intensity, and frequency (Center on Response to Intervention, 2019).  
MTSS helps educators identify learning and behavioral challenges and provide 
timely interventions for students who are at risk for poor learning outcomes. STEM 




feedback through coaching cycles, and teacher-led interventions). STEM School 
Principal B identified teacher practice as his instructional priority for the staff with 
specific attention to the planning and preparation of teachers’ lessons to meet students’ 
academic needs. 
Table 6.  




Question Responder Response 
Question 2: 

















We are at a critical point—we are back on the DA 
{differentiated accountability} list. We are being monitored by 
the state for our progress in student achievement, attendance, 
behavior, teacher retention, etc. Our focus for this year is to 
really concentrate on learning gains. Many of our students 
already significantly below grade level so we are not trying to 
solely focus on proficiency levels. We want to ensure that 
every child is making learning gains- especially our bottom 
quartile in reading and math. Progress monitoring is happening 
through the MTSS process. It will be looked at by the whole 
team, supported through coaching and planning, and of course 




I want to make sure we maintain what we currently have going 
on- while no one is agreeing that a ‘C’ is great, we obviously 
have something in place that is meeting students’ learning 
needs. My focus is to really elevate teacher practice- I want 
teachers to understand what works with their students and 
what is not working. We are going to focus in on data analysis 
to tell us what our students need and planning/preparation for 
those identified needs. 
   
 I interpret the data to show that STEM Principal A had a sense of urgency to 
improve student success outcomes for her school. She was concerned about the school 
grade for the upcoming year as she mentioned being on the state’s differentiated 
accountability list. Differentiated accountability (2007) is a national initiative of No Child 




and interventions to those schools most in need of intensive interventions and significant 
reform” (U.S. Department of Education). STEM School A was directly monitored by the 
department of education of the state under study and had frequent and recurring visits by 
state-level DOE representatives to ensure adequate progress. 
 I interpret the data to emphasize STEM Principal B’s desire to prioritize 
instruction within the classroom. Although STEM School B has maintained a “C” school 
grade, the principal acknowledges that some things are going well, but undoubtedly, there 
is room for improvement. He clearly states the use of data will drive instructional 
decisions as to what is working and what is not working with student achievement 
outcomes. He also directly attributes teacher practice (i.e. specific actions and teaching 
strategies by the educator) as the strategic focus of how to improve learning outcomes.  
Principal Interview Question 3. In principal interview question #3, I inquired 
about the definition of integrated STEM education. Both principals were able to identify 
the general acronym of STEM and add additional key points. Both principals were also 
able to express ideas of bringing content areas together through the concept of STEM. 
Both principals made mention of the phrases “moving beyond” and “bring together” to 
highlight the integrated portion of STEM education.  
I interpret the data to mean that both STEM principals had learned and acquired a 
more robust understanding of STEM from their participation in the STEM administrator 
professional development. The overall understanding of the data suggests that both 
principals understand that integrated STEM education connects the various disciplines 





Table 7.  
 
Principal Interview Question 3. Responses 
 
Survey 
Question Responder Response 
Question 3: 








It is the idea of connecting the various disciplines of STEM 
(science, technology, engineering, and math) and beyond. We 
are trying to break down the silos of content areas and allow 
students to really think through concepts. We want to go a 
mile deep into the content, so students have multiple exposures 
and opportunities to make meaning of what they are learning. 





Integrated STEM is moving beyond the standard acronym of 
STEM. It isn’t isolated to just the STEM subjects. It is about 
students engaging in meaningful work to put together content 
and skills. 
 
Principal Interview Question 4. In principal interview question #4, I inquired 
about the principals’ beliefs of STEM education making an impact on students’ 
achievement scores. STEM School Principal A provided honest feedback about her 
inability to identify STEM education as a variable in changing student achievement 
scores. STEM School Principal B also made mention of the changes not manifesting as 
“giant gains on standardized tests”. Both attested to the change in school culture with the 
schoolwide 4 Cs implementation in addition to the focused changes in instructional 
practices exclusively for the STEM lead teachers attending professional development 
sessions. 
I interpret the data to show both principals having a positive perception of STEM 
education. Moreover, I believe the STEM principals understand the ample time needed to 
truly create a STEM magnet school, change teaching and learning practices, and improve 
students’ learning outcomes as demonstrated by standardized assessment scores. Both 




improving student achievement scores. 
Table 8. 
 
Principal Interview Question 4. Responses 
 
Survey 
















Since I am brand new, I can’t really attest to the fact of 
STEM having a direct impact on test scores. However, I can 
tell you that I have absolutely noticed an overall change in 
our school culture by the 4 C’s implementation. And I 
definitely can tell the changes in instructional practices in the 
STEM lead teachers’ classrooms. They are trying lots of new 
strategies and ideas from their professional development 
sessions. These new ideas are helping students better 




I believe so… I don’t think it is showing up as these giant 
gains on tests, but I know that it is helping our students. They 
are thinking and responding better to the teachers. They are 
putting forth stronger efforts in their academic performance 
as well as starting to better regulate their own behaviors and 
adhere to behavior expectations using the 4 Cs. Those things 
can’t be captured on a standardized test, but they certainly 
contribute to better outcomes on standardized tests.  
I also think the STEM lead teachers have a leg up on 
everyone else- they are being trained by the experts and 
afforded additional resources that the non-STEM lead 
teachers aren’t… It’s the reality of the implementation 
unfortunately. It is not equitable. 
 
 Principal Interview Question 5. In principal interview question #5, I inquired 
about their goals for their schools’ STEM implementation. Both STEM principals made 
explicit mention to expand their current state of implementation. Both principals wanted 
more teachers to have the same professional development opportunities as the STEM lead 
teachers. “Equitable opportunities” and “budget limitations” were both mentioned as 
challenges in accomplishing these goals. Since the district was unable to provide 




have the appropriate opportunity to participate in training to implement integrated STEM 
education. Since only STEM lead teachers were able to participate in the STEM 
professional development, the number of students receiving integrated STEM instruction 
was restricted to students in the STEM lead teachers’ classrooms. This is foreseen as 
“inequitable opportunities” amongst teachers to participate in professional development 
and “inequitable opportunities” for students to have access to integrated STEM 
instruction.  
 Equity in education refers to the universal agreement that education shall be 
equally accessible to all based on merit and individual capability (Chien & Huebler, 
2018). Access to education and learning outcomes should not be affected by 
circumstances outside of the control of individuals, such as gender, birthplace, ethnicity, 
religion, language, income, wealth, or disability (p. 110). As part of the goals of STEM 
education, there has been a focus on eliminating gender disparities and ensuring equal 
access to STEM education, with specific emphasis on students with disabilities, 
indigenous people, and children in vulnerable situations. To help support equity, school 
principals should focus on creating equitable learning environments for all students by 
providing competent and effective educators to deliver high-quality instruction (Hanover 
Research, 2017). In order to create and support competent and effective educators, school 








Table 9.  
 




Question Responder Response 
Question 5: 
What goals do 
you have for 





I would like the program to continue to expand into all 
classrooms. I would really like to see more teachers able to 
attend and benefit from the professional development 
sessions. I know there is budget limitations, but there is such 




Forward momentum. I know the STEM Lead teachers are 
100% bought into the idea and are leading this change with 
their students. However, there needs to be more collective 
efforts to spread this across our campus. All kids deserve this 
opportunity. STEM isn’t optional for their futures. They need 
be prepared for whatever endeavors they may take on- 
whether it be career or college. Right now, we aren’t 
providing equitable opportunities for students. Honestly, we 
aren’t providing equitable opportunities for the teachers 
either. 
 
 I interpret the data to mean that both STEM principals believe in the purpose and 
possibilities of STEM education. They find value in STEM education for their teachers 
and students. They both want to expand their STEM implementation to provide more 
teachers with the opportunity to participate in professional development sessions. The 
STEM principals understand that professional development will help improve teachers’ 
understanding and ability to deliver integrated STEM instruction. The trained teachers 
will be able to provide students with better STEM experiences, which could lead to more 
positive outcomes. This will support the STEM education goal of “filling” the STEM 
pipeline with workforce ready students. 
Principal Interview Question 6. In principal interview question #6, I inquired 
about their perceived successes and challenges in their STEM implementation at their 




principals collectively agreed that their biggest success was the schoolwide 
implementation and consistent use of the 4 Cs while both principals collectively agreed 
that their biggest challenge was professional development opportunities for all teachers, 
not just the STEM lead teachers.  
I interpret the data to once again showcase the need for more professional 
development opportunities for teachers. The principals articulated their greatest successes 
were the schoolwide implementation of the 4 Cs, which involved all teachers. I believe 
the STEM school principals realize there could be even more successes if all teachers 
were participating in the professional development sessions with the Education Company 
(pseudonym). The STEM school principals realize there could be more potential impact 
on success outcomes, for both teachers and students.  
Moreover, the STEM Principal B acknowledged the challenge of inequitable 
opportunities for students receiving integrated STEM instruction. All students should 
have access to STEM education, which means all teachers need to be formally trained in 
how to effectively deliver integrated STEM instruction. The challenge is being able to 
pay for all teachers to attend the STEM professional development sessions since district 
leaders did not budget for the costs of the full implementation plan. STEM Principal B 
does not have enough internal funds to pay for additional trainers from the Education 





Table 10.  
Principal Interview Question 6. Responses 
 
Survey 











I think I will reiterate what I just previously articulated—the 
success of the 4 C’s implementation has really helped our 
students to understand our ‘way of work’. It is great 
schoolwide expectations for thinking and behaving. It is 
consistent language too… students have been responding 
really well and we can see a great change in our students’ 
mindsets, attitudes, and willingness to work hard. In regard to 
challenges, I will focus back on the professional 
development. I fully support the idea of STEM, but I 
personally cannot train and lead their PD sessions. I need 
more teachers to be adequately trained by the experts so the 




I would say our biggest success thus is the schoolwide 
implementation of the 4 C’s. It has given us the ability to 
speak to the same expectations across all grade levels and in 
shared spaces. It is familiar and students respond well to the 
idea of thinking and acting appropriately. I think more 
successes will be added as we continue into our STEM 
implementation. The Education Company (pseudonym) is 
really great about helping administrators and teachers work 
through this process together.  
Our biggest challenge is professional development. All 
teachers need this opportunity if we want this to truly impact 
all students. I think all students deserve to experience high-
quality STEM experiences. It shouldn’t be isolated to certain 
classrooms. I am purposefully trying to rework some of our 
budgets to find more money to pay for more teachers to 
attend the trainings. 
 
Principal Interview Question 7. In principal interview question #7, I inquired 
about any additional supports needed for their STEM implementation. Both STEM 
school principals had specific ideas to further their STEM implementation. STEM School 
Principal A requested more district-level support for curriculum development while 
STEM School Principal B advocated for “remove the barriers”— a comment made about 





I interpret the data to suggest that both STEM school principals have identified 
the supports needed to improve their STEM implementation. STEM Principal A has 
identified the need for support in curriculum development as the district’s current 
resources do not account for STEM experiences. Therefore, the teachers at STEM School 
A are having to create everything on their own. STEM content development requires time 
and adequate training on how to create appropriate and effective materials. STEM 
Principal B had an issue with district procurement criteria and timeliness of general funds 
and the purchasing processes. He has had issues with purchase approvals and in return, 
teachers and students are lacking the necessary resources and materials for STEM 
experiences. Both identified supports needed are impacting the integrated STEM 





Table 11.  
 
Principal Interview Question 7. Responses 
 
Survey 















I would like to advocate on behalf on my teachers- they 
desperately need time to work through this idea of teaching 
through STEM. The district-provided resources do not assist 
or take into account our STEM framework, so the teachers 
have to create everything on their own, which is very time 
consuming. I would love the opportunity to have more 
curricular support for our STEM implementation. Much of 
this important work happens within professional development 
too—Teachers are given time and support in planning STEM 
experiences. So, I think this highlights the overall need for all 





Remove the barriers. Everything is a 17-step district process 
that is difficult. We aren’t ‘allowed’ to spend money on 
marketing materials, yet we are expected to recruit and retain 
students. I want to purchase materials for my 
teachers/students, yet I have to wait for board approval that 
takes over 2 months. Regardless of great planning on our end, 
there is always some barrier that puts a great damper on our 
ability to implement new ideas and great things for kids. 
 
Teacher Observations   
In order to determine the implementation of STEM and potential impact on 
student achievement, I leveraged teacher observations to ensure STEM was implemented 
with fidelity within the classrooms. Once consent was gained (Appendix C) from willing 
STEM lead teachers, I conducted three instructional walk-throughs utilizing the STEM 
Instructional Trends Walkthrough Guide (Appendix F) in the designated fourth and fifth 
grade classrooms to observe their current STEM implementation based on the specialized 
training provided to the teachers by the Education Company (pseudonym). The 
instructional walk-throughs were scheduled in conjunction with teacher input throughout 





The STEM Instructional Trends Walkthrough Guide is an instrument provided by 
the Education Company (pseudonym) working with the school district on supporting the 
designated STEM magnet schools on their STEM implementation in this program 
evaluation. The school administrators were trained on the instrument to help monitor 
progress on their STEM implementation. The instrument is intended to capture trends 
within their STEM culture in eight components: engaging students of diverse 
backgrounds, integration of 4 C’s and STEM dispositions, connections across disciplines, 
quality of the cognitive task, application of learning to real world scenarios, connections 
to STEM careers, nature of assessment, and appropriate and intentional technology 
integration. 
The focus of each teacher observation was to gather evidence of examples of the 
eight components in action. However, it is important to note that each of the STEM lead 
teachers are developing their STEM capacity through the ongoing professional 
development sessions for the next three years. There was no expectation to see all of the 
components demonstrated in every teacher observation at this point in their STEM 
implementation. The bolded examples/look-for(s) in Table 12 specify which specific bold 
examples/look-for(s) in the instructional components from the aforementioned chart had 
been covered in their professional development sessions and should have been tried out 
within their classroom. The Education Company’s (pseudonym) experts stressed that the 
examples/look-for(s) are not going to be utilized in every lesson nor should they be. 
These are effective, best practices in integrated STEM education; teachers should select 




teaching. However, the experts from the Education Company (pseudonym) recommended 
the STEM lead teachers select at least three to five of the examples/look-for(s) within 
their lessons, regardless of grade level or content area.   
Table 12. 
 








Tailoring instruction to meet individual student needs; Teachers can differentiate 




Learning opportunities account for incorporation of the different depths of 
knowledge, when appropriate  
DOK 1: What is the knowledge? 
DOK 2: How can the knowledge be used? 
DOK 3: Why can the knowledge be used? 
DOK 4: How else can the knowledge be used? 
Unbiased 
Examples 
Fair, and not likely to support one specific interest, person, or group over 
another; all members of the population are equally included 
Scaffolds 
Scaffolds refer to a variety of instructional techniques used to move students 
progressively toward stronger understanding and, ultimately, greater 
independence in the learning process 
Multiple 
Intelligences 
Teaching accounts for a variety of learning styles, understanding that human 
intelligence has specific ‘modalities’, rather than seeing intelligence as 
dominated by a single general ability 
Intentional 4 C’s 
Connections 
Authentic connections to communication, collaboration, creativity, and critical 
thinking during content-area instruction 
STEM 
Disposition Foci 
Learning opportunities to specifically understand and develop thinking mindsets: 





Visual displays that allow for meaningful and ongoing student interactions (i.e. 
not just a teacher-created bulletin board to look at) 
Explicit Skill 
Objectives 
Instruction directly supports the skill development of communication, 
collaboration, creativity, and critical thinking 
Interdisciplinary 
Lessons 
Lessons that combine the curricular objectives and methods from more than one 
discipline focusing on a central theme, issue, problem, or work 
Transdisciplinary 
Units 
Exploration of a relevant concept, issue, or problem that integrates the 
perspectives of multiple disciplines in order to connect new knowledge and 
deeper understanding to real life experiences 
Authentic Content 
Connections 
Connections with real world application of content—students are learning about 
real themes and concepts in the respective disciplines 
Student Reflection 
Opportunities 
Opportunities to intentional thinking to link and construct meaning from their 
experience 
Standards-Based 







Brief statements that describe what students will be expected to learn by the end 
of the lesson, project, or unit 
Higher Order 
Thinking Questions 
Questions promoting critical thinking skills as these questions require students to 
apply, analyze, synthesize, and evaluate information 
Inquiry-Based 
Teaching method that engages active learning that starts by posing questions, 
problems, or scenarios 
Application 
Driven 




Teaching method in which students gain knowledge and skills by working for an 
extended period of time to investigate and respond to an authentic, engaging, and 
complex question, problem, or challenge 
Community 
Connections 
Strategic interactions with community partners and organizations to support 
student learning and have real use to the community 
Social Action 
Project 
Multi-step process in which students identify an issue they care about, learn 
about it and potential solutions to solve it, and then take action to create positive 
change on this issue 
Student Driven 
Products 
Provide opportunities for students to plan, implement, assess, and revise their 
work products  
Engineering 
Design 
Iterative process used to identify problems and develop and improve solutions 
Diverse Career 
Examples 
Highlighting careers and people in careers that promote diversity, equity, and 
inclusion  
Explicit Ties to 
Locality 
Explicit connections to the surrounding community of the school 
Authentic within 
Context 
Skills-based learning in a real-life context, demonstrating to students that their 
learning is connected, relevant, and can have an impact upon the world around 




Student-generated career exploration opportunities 
Application of 
Learning 
Students explore content and directly apply new knowledge 
Student Choice 
Empowering students through the entire learning process through selection of 
topic, questions, content, materials, format, audience, scaffolding, groups, 
strategies, and self-management 
Cyclical/Ongoing 
Ongoing and continuous opportunities to demonstrate new learning and 
knowledge (i.e. formative assessments) 
Authentic 
Feedback 
References a learning goal and identifies tangible aspects of that objective; 




Assessment should directly evaluate what was specifically taught 
SAMR 
Framework categorizing four different degrees of classroom technology 
integration- Substitution, Augmentation, Modification, and Redefinition (SAMR) 
TPACK 
Technology integration framework that identifies three types of knowledge 
instructors need to combine for successful technology integration—
technological, pedagogical, and content knowledge (TPACK) 
Content-Driven 




Interactive technologies redefine traditional student experiences and learning (i.e. 
premise of creating a virtual world — real or imagined — and allows students to 





STEM Lead Teacher A.  STEM Lead Teacher A is fourth grade teacher at 
STEM School A. STEM Lead Teacher A is departmentalized—meaning she only teaches 
science and mathematics. Her teaching partner is responsible for teaching English 
language arts and social studies to the same group of fourth grade students. STEM Lead 
Teacher A teaches in an AM/PM schedule. She has 20 students in the morning for 
mathematics and science. Then these students go next door to her teaching partner for 
English language arts and social studies while she receives 20 different fourth graders in 
the afternoon for mathematics and science. Overall, she is responsible for the 
mathematics and science instruction for 40 students in fourth grade.  
In reference to the teacher observations, I coordinated with STEM Lead Teacher 
A on scheduling the observations during the academic year. She selected the content area 
for observation (i.e. math or science). STEM Lead Teacher A was observed once in 
science and twice in mathematics. During the observations, I documented her use of the 
STEM instructional components within the classroom. She used different instructional 
components during the observations. She was observed using instructional components as 
demonstrated by the evidence of both expected examples/look-for(s) as well as not 






















Engaging Students of 
Diverse Backgrounds 
Differentiation X  X 
Depth of Knowledge X   
Unbiased Examples    
Scaffolds X X X 
Multiple Intelligences X   
Integration of 4 C’s and 
STEM Dispositions 
Intentional 4 C’s Connections X X X 
STEM Disposition Foci    
Interactive “Bulletin Boards” X X X 




Interdisciplinary Lessons X X X 
Transdisciplinary Units    
Authentic Content Connections    
Student Reflection Opportunities    
Quality of the Cognitive 
Task 
 
Standards-Based X X X 
Learning Objectives X X X 
Higher Order Thinking Questions X X  
Inquiry-Based X   
Application Driven    
Application of Learning to 
Real World Scenarios 
Project-Based Learning    
Community Connections    
Social Action Project    
Student Driven Products    
Engineering Design    
Connections to STEM 
Careers 
 
Diverse Career Examples X X X 
Explicit Ties to Locality    
Authentic within Context    
Student-Led Career Collections    
Nature of Assessment 
 
Application of Learning    
Student Choice X   
Cyclical/Ongoing    
Authentic Feedback X X X 




SAMR X X X 
TPACK    
Content-Driven    
“Extending” Classroom Walls    
 
Table 14 shows the observation numbers from the possible 16 examples/look-
for(s) of the STEM Instructional Components. STEM Lead Teacher A exceeded the 








STEM Lead Teacher A: Demonstrated Example/Look-For(s) on STEM Instructional 








Possible examples/look-for(s) 12/16 8/16 8/16 
Not Expected examples/look-for(s) 3/20 2/20 2/20 
Overall Examples/Look-For(s) Observed 15/36 10/36 10/36 
GOAL: Use 3 to 5 examples/look-for(s) in Each Lesson 
  
I interpret the data depicted in Table 18. to suggest that STEM Lead Teacher A 
has learned the integrated STEM strategies and actions in the professional development 
sessions. She is applying the new integrated STEM strategies within her classroom 
consistently in both mathematics and science. Her intentional use of STEM strategies in 
the observation lessons were appropriate and effective for student learning. Moreover, 
she also used scaffolds, intentional 4 Cs connections, interactive bulletin boards, 
standards-based instruction, learning objectives, diverse career examples, authentic 
feedback, and the SAMR model in every observation lesson.   
STEM Lead Teacher B.  STEM Lead Teacher B is fifth grade teacher at STEM 
School B. STEM Lead Teacher B is departmentalized—meaning she only teaches 
English language arts and social studies. Her teaching partner is responsible for teaching 
mathematics and science to the same group of fifth grade students. STEM Lead Teacher 
B teaches in an AM/PM schedule. She has 21 students in the morning for English 




for mathematics and science while she receives 20 different fifth graders in the afternoon 
for English language arts and social studies. Overall, she is responsible for the English 
language arts and social studies instruction for 41 students in fifth grade.  
 In reference to the teacher observations, I coordinated with STEM Lead Teacher 
B on scheduling the observations during the academic year. Since social studies is not 
assessed in fifth grade in the state under study, I only observed STEM Lead Teacher B 
during English language arts. During the observations, I documented her use of the 
STEM instructional components within the classroom. She used a variety of instructional 
components during the observations. She was observed using instructional components as 
demonstrated by the evidence of both expected examples/look-for(s) as well as not 
expected examples/look-for(s).  
Table 15. 
 STEM Lead Teacher B: English Language Arts (ELA) Observations 














Engaging Students of Diverse 
Backgrounds 
Differentiation   X 
Depth of Knowledge X X X 
Unbiased Examples    
Scaffolds X X X 
Multiple Intelligences X X X 
Integration of 4 C’s and STEM 
Dispositions 
Intentional 4 C’s Connections X X X 
STEM Disposition Foci    
Interactive “Bulletin Boards”    
Explicit Skill Objectives    
Connections Across Disciplines 
 
Interdisciplinary Lessons X X  
Transdisciplinary Units    
Authentic Content Connections    
Student Reflection Opportunities    
Quality of the Cognitive Task 
 
Standards-Based X X X 
Learning Objectives X X X 
Higher Order Thinking Questions X X X 
Inquiry-Based X X  






Application of Learning to Real 
World Scenarios 
Project-Based Learning    
Community Connections    
Social Action Project    
Student Driven Products    
Engineering Design X X  
Connections to STEM Careers 
 
Diverse Career Examples    
Explicit Ties to Locality    
Authentic within Context X X  
Student-Led Career Collections    
Nature of Assessment 
 
Application of Learning    
Student Choice    
Cyclical/Ongoing    
Authentic Feedback X X X 
Mirroring Instruction   X 
Appropriate and Intentional 
Technology Integration 
SAMR X X X 
TPACK    
Content-Driven    
“Extending” Classroom Walls    
 
Table 16 shows the observation numbers from the possible 16 examples/look-
for(s) of the STEM Instructional Components. STEM Lead Teacher B exceeded the 
criteria of using at least 3 to 5 examples/look-for(s) in all three of her observations. 
Table 16. 
STEM Lead Teacher B: Demonstrated Example/Look-For(s) on STEM Instructional 









Possible examples/look-for(s) 10/16 11/16 10/16 
Not Expected examples/look-for(s) 2/20 2/20 2/20 
Overall Examples/Look-For(s) Observed 12/36 13/36 11/36 
GOAL: Use 3 to 5 examples/look-for(s) in Each Lesson 
 




I interpret the data to indicate that STEM Lead Teacher B has learned the 
integrated STEM strategies and actions in the professional development sessions. She is 
applying the new integrated STEM strategies within her classroom consistently in both 
mathematics and science. Her intentional use of STEM strategies in the observation 
lessons were appropriate and effective for student learning. Moreover, she also used 
scaffolds, depth of knowledge, multiple intelligences, intentional 4 Cs connections, 
standards-based instruction, learning objectives, higher order thinking questions, 
authentic feedback, and the SAMR model in every observation lesson.   
STEM Lead Teacher C.  STEM Lead Teacher C is fifth grade teacher at STEM 
School B. STEM Lead Teacher C is a self-contained teacher—meaning he teaches all 
subjects, which includes English language arts, mathematics, science, and social studies. 
He has 22 fifth graders in his classroom all day. The 10 fifth grade teachers at STEM 
School B were given the option to departmentalize or to be self-contained. STEM Lead 
Teacher C selected to be self-contained along with one other teacher. The other eight fifth 
grade teachers are departmentalized by subjects and share students. 
 In reference to the teacher observations, I coordinated with STEM Lead Teacher 
C on scheduling the observations during the academic year. STEM Lead Teacher C could 
pick the content area for the observations. I observed two lessons in mathematics and one 
lesson in science. During the observations, I documented his use of the STEM 
instructional components within the classroom. He used different instructional 
components during the observations. He was observed using instructional components as 






















Engaging Students of 
Diverse Backgrounds 
Differentiation  X  
Depth of Knowledge X X X 
Unbiased Examples    
Scaffolds  X X 
Multiple Intelligences X X X 
Integration of 4 C’s and 
STEM Dispositions 
Intentional 4 C’s Connections X X X 
STEM Disposition Foci    
Interactive “Bulletin Boards” X X X 




Interdisciplinary Lessons X X X 
Transdisciplinary Units    
Authentic Content Connections    
Student Reflection Opportunities    
Quality of the Cognitive 
Task 
 
Standards-Based X X X 
Learning Objectives X X X 
Higher Order Thinking Questions X X X 
Inquiry-Based    
Application Driven  X  
Application of Learning 
to Real World Scenarios 
Project-Based Learning    
Community Connections    
Social Action Project    
Student Driven Products    
Engineering Design    
Connections to STEM 
Careers 
 
Diverse Career Examples    
Explicit Ties to Locality    
Authentic within Context    
Student-Led Career Collections    
Nature of Assessment 
 
Application of Learning    
Student Choice    
Cyclical/Ongoing    
Authentic Feedback X X X 




SAMR X X X 
TPACK    
Content-Driven  X  






Table 18 shows the observation numbers from the possible 16 examples/look-
for(s) of the STEM Instructional Components. STEM Lead Teacher C exceeded the 
criteria of using at least three to five examples/look-for(s) in all three of his observations. 
Table 18. 
 
STEM Lead Teacher C: Demonstrated Example/Look-For(s) on STEM Instructional 








Possible examples/look-for(s) 9/16 11/16 9/16 
Not Expected examples/look-for(s) 2/20 3/20 2/20 
Overall Examples/Look-For(s) Observed 11/36 14/36 11/36 
GOAL: Use 3 to 5 examples/look-for(s) in Each Lesson 
  
I interpret the data to mean that STEM Lead Teacher C has learned the integrated 
STEM strategies and actions in the professional development sessions. He is applying the 
new integrated STEM strategies within his classroom consistently in both mathematics 
and science. His intentional use of STEM strategies in the observation lessons were 
appropriate and effective for student learning. Moreover, he also used depth of 
knowledge, multiple intelligences, intentional 4 Cs connections, interactive bulletin 
boards, standards-based instruction, learning objectives, higher order thinking questions, 






Teacher Observations Findings Summary 
Overall, I interpret the data to mean that all STEM lead teachers are implementing 
STEM instructional components as demonstrated by evidence of examples/look-for(s) 
within their classroom on a consistent basis. Fidelity of implementation is an important 
component of this program evaluation as it serves to ensure the variable of integrated 
STEM implementation was happening in the designated classrooms. Although there are 
variances in the specific instructional components demonstrated, there is clear evidence 
of the STEM lead teachers implementing integrated STEM strategies and actions within 
their classrooms. Each STEM lead teacher is exceeding the expectation of using three to 
five examples/look-for(s) in their lessons.  
On average, the STEM lead teachers are using 12 examples/look-for(s) in each 
lesson, which far exceeds the expectation of three to five examples/look-for(s) per lesson. 
Each STEM lead teacher demonstrated the 50% or more of the 16 possible instructional 
trends in each lesson. Moreover, all three of the STEM lead teachers demonstrated the 
following instructional components in every observation: intentional use of the 4 Cs, 
standards-based instruction, learning objectives, authentic feedback, and the SAMR 
(Substitution, Augmentation, Modification, and Redefinition) technology model.  
I interpret this data to showcase the importance of professional development 
opportunities and consistent expectations. All STEM lead teachers attended the 
professional development sessions and as a result of their participation, they were 
implementing new integrated STEM strategies and actions as indicated by the evidence 
of examples/look-for(s) in the STEM Instructional Trends Walkthrough Guide. 




actions consistently as they are being evaluated on their use in classroom instruction by 
their school administrators. School administrators are using the STEM Instructional 
Trends Walkthrough Guide as a way to progress monitor the integrated STEM 
implementation in the STEM lead teachers’ classrooms.  
Analysis of the Impact of Integrated STEM Education 
This program evaluation is a direct response to formally assess the impact of 
integrated STEM education in magnet schools. Up until this point, there had been no 
formal or informal evaluation of the STEM implementation occurring in the magnet 
schools. Moreover, there was no collective effort in monitoring the progress of the 
magnet schools—this program evaluation served to search for answers to better 
understand the potential impact of integrated STEM education. As part of the program 
evaluation, the 4 C’s (contexts, culture, conditions, and competencies) from the work of 
Wagner et al. (2006) are used as a systemic approach to think about the challenges and 
goals of a school district. Through the utilization of the 4 C’s, I created an AS-IS 
diagnostic analysis of the impact of integrated STEM education (Appendix G). 
Contexts. STEM education has become a strong tenet in the K-12 public 
education space over the past decade. As the national and global workforce continues to 
demand viable and qualified candidates with STEM skills, the emphasis on providing 
career and college ready students is an ongoing focus, “Considered essential to promoting 
innovation, productivity and overall economic growth, STEM education is seen as critical 
across many nations, fueled in part by perceived or actual shortages in the current and 




In an effort to produce more workforce ready students, the U.S. Department of 
Education has introduced numerous initiatives to help create a “STEM pipeline”—this 
pipeline is a metaphor often used to articulate a student’s educational journey resulting in 
a STEM-based career (Allen-Ramdial & Campbell, 2014). National efforts in STEM 
education included campaigns to create positive student attitudes around STEM 
education, active engagement around the pursuit of STEM careers, and investment in 
teachers’ capacity to implement STEM education. President Barack Obama instituted a 
large federal budget of over 3 billion dollars of earmarked funds for STEM education in 
2015, which has created strong precedence for STEM education across the United States. 
 As a direct result of federal initiatives and funding allocations, the public school 
district used for this study implemented new STEM programs to not only access new 
funding, but in hopes of raising their schools’ state-assigned letter grades. The school 
district’s performance is determined by the state’s School Grades Model (Citation 
withheld to protect confidentiality). The School Grades Model is based on proficiency in 
English language arts, mathematics, and science; learning gains in English language arts 
and mathematics; and learning gains in English language arts and mathematics for 
students performing in the bottom quartile.   
 The school district had been experiencing slow declines and stagnant performance 
in English language arts, mathematics, and science. The historical performance of the 
school district, as measured by the state accountability system, is shown in Table 19. It is 
important to note in the past ten years, the state under study experienced massive 
instructional and academic shifts. The initial change started in 2010 when the state under 




mathematics. Because the content standards had changed, the standardized measurement 
tool also changed—the state under study switched from the State Comprehensive 
Assessment Test (SCAT) to the Partnership for Assessment of Readiness for College and 
Careers (PARCC) assessment. The PARCC assessment was the national test for the 
Common Core academic standards. Full implementation of the Common Core academic 
standards was expected to occur in the 2014-2015 school year, including the change in 
the standardized testing instruments from SCAT to the PARCC assessment. 
Along with many other states, the state under study opted out of Common Core 
and the PARCC assessment in 2013 and created their own localized version of academic 
benchmarks known as the State Standards (state withheld to protect confidentiality). The 
State Standards Assessment (SSA) was universally adopted across the state for English 
language arts and mathematics, while State Comprehensive Assessment Test (SCAT) 2.0 
was adopted for science.  
Table 19.  
School District’s Performance as Indicated by School District Grades Over Time 
School District Grades 
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 
B B C C C B C C B B 
Source: citation withheld to protect confidentiality 
 
 Moreover, the individual schools within the school districts contribute to the 
overall district grade. In this study, there were two schools selected, as they were 
designated as the new STEM schools within the district in the 2016-2017 school year, 
with implementation beginning in the 2017-2018 school year. Historic school grade data 




Table 21—this information was used as baseline data for English language arts, 
mathematics, and science (citation withheld to protect confidentiality).  
Table 20. Historic School Grade Data 
 2016 2017 2018 
STEM School A D B D 
STEM School B C C C 
Source: citation withheld to protect confidentiality 
 




































41% 47% 39% 39% 52% 45% 40% 
*There is no science achievement score as the science assessment is only given in Grade 5; 
STEM School A is a K-4 school—there is no fifth grade on this campus. These students 
automatically attend STEM School B for fifth grade. 
Source: citation withheld to protect confidentiality 
 
 
Culture. The public school district in this study operates under the direction of a 
superintendent, elected for a term of four years. The rest of the district administration are 
under annual contracts with no guarantee for continued employment past their contract. 
The superintendent in this study was elected and took office in November 2016. In the 
state under study, the geographical boundaries of the individual counties also represent 
the school districts. The county in this study has a population of over 354,000 residents, 
but only 19% of those residents are school age and 29% of the residents are over the age 




living below the poverty line and there is an unemployment rate of 5.7%. 
 As allowed by school board policy, the superintendent released the majority of 
district personnel and emptied the district administrative offices to hire new cabinet 
members of her choosing. She also instituted a new organizational chart with new 
positions, including positions for a new School Choice and Magnet Programs office, 
responsible for establishing the elementary and secondary STEM schools in the district. 
 In the district under study, the district leaders made the executive decision to 
place STEM education in the context of magnet schools, as they deemed STEM as a 
specialized course or curricula. It is important to understand that magnet schools are not 
the only schools allowed and/or qualified to offer STEM education. Any school can offer 
STEM education. However, many district leaders often opt to have STEM education in 
designated magnet schools as this deems the schools eligible to apply for federal funding 
under the Magnet Schools Assistance Program. The Magnet Schools Assistance Program 
is a federal grant designed to create and support a wide range of distinctive magnet 
programs to encourage diverse interactions and provide high-quality educational 
experiences (U.S. Department of Education, Magnet Schools Assistance Program, 2018).  
 Within the school district, there were vast inequities regarding access and 
opportunity to attend any magnet program or school. A magnet school refers to a public 
school offering specialized courses or curricula. The term “magnet" refers to how the 
school draws, or attracts, students from outside the normal designated geographical 
boundaries defined as attendance zone boundaries for school sites (Magnet Schools of 
America, 2019). All magnet programs and schools were allowed to create their own 




schools. There were only two elementary magnet schools until 2017. Until 2017, the 
established elementary magnet schools with students in kindergarten to fifth grade 
instituted norm-referenced entrance exams and were only accepting students from the 
applicant pool who ranked in the top percent.  
Over time, the established elementary magnet schools began to destabilize 
desegregation efforts within the school district. White students were overwhelmingly 
enrolled, the diversity of the public school district was not represented in the magnet 
schools. In return, surrounding traditional elementary schools began to showcase 
minority group isolation. Minority group isolation is defined as minority groups attending 
elementary schools and/or secondary schools with substantial proportions of minority 
students, which unbalance the efforts of desegregation in public schools (U.S. 
Department of Education, Magnet Schools Assistance Program, 2018). The established 
elementary magnet schools had a drastic change in their percentage of economically 
disadvantaged students in attendance. Table 22 shows the magnet schools’ diversity 






Table 22.  












































10.8% 77.4% 18.6% 26.2% 20.7% 45.9% 0% 7.3% 
STEM 
School B 








5.8% 18.2% 0% 57.5% 17.8% 12.7% 3.8% 8.2% 
Source: citation withheld to protect confidentiality 
 
Over time, admission into the existing elementary magnet schools became more 
difficult as the prospective student applicant pool became larger and larger. There were 
hundreds of applicants annually for each grade level, kindergarten through fifth grade, 
although each elementary magnet school only had 72 spots for incoming kindergarten 
students. The community deemed these elementary magnet schools as the only viable 
elementary school options left in the school district as they continuously maintained their 
“A” school grades for the past decade. As part of the superintendent’s election campaign, 
there were promises to expand magnet programs and school choice options as 
constituents were demanding entry into the elementary magnet schools, which had 
already exceeded maximum enrollment capacity. 
 Once the superintendent took office, she created two individual positions to 




Magnet Programs along with the Magnet Program Coordinator were tasked with creating 
and instituting a countywide enrollment lottery system that would be managed at the 
district office with the purpose of ensuring students were equitably enrolled in magnet 
schools. There would be no more testing as a qualification for entry. The district-
managed lottery system would provide equitable consideration for placement in the 
magnet schools, consistent with desegregation guidelines and the capacity to 
accommodate the students. 
 Once announced, there were diametrically opposing viewpoints from the 
community. Families currently attending the magnet schools were vehemently opposed 
and spoke out against the idea of removing admission criteria both in public forums and 
on social media. The current families even made comments about the lottery “would 
dilute the excellence of the school”. Families who were historically underrepresented 
were thrilled with the more equitable opportunity to attend a magnet school. Admission 
would be extended to all interested students, not just students with the top test scores. 
 Conditions. There were two district administrators assigned to oversee the new 
STEM implementation. The school district administrators wrote and applied for a 
multiyear, multimillion dollar federal grant, the Magnet Schools Assistance Program, in 
2017 to receive fiscal support to offset the start-up costs of creating new schoolwide 
STEM programs. Moreover, there were many marketing and recruitment events held 
throughout the county to bring awareness to the new STEM schools. The community was 
instantly intrigued to have more magnet school options for students. School district 




regions of the school district. 
Unfortunately, the school district was not awarded the grant. Moreover, senior 
level leadership did not create a contingency plan in case they were not awarded the 
grant. District budgets had already been created and allocated for other initiatives. The 
six new STEM magnet schools were not given any money. The district leaders did not 
allocate any additional units (i.e. instructional personnel), materials, transportation, 
technology, or supplies to the new STEM schools. There were no additional investments 
made to the new STEM schools.  
In comparison, the other previously established magnet schools were allocated 
additional personnel, technology, supplies, and materials. In their initial startup years, the 
original magnet schools also provided transportation for 3 years whereas the new STEM 
schools were not afforded the same opportunities. In addition, the district leaders could  
not implement the lottery system until the subsequent year as they did not have funding 
for the lottery application software and technology support. All of the students who were 
zoned within the attendance boundaries were automatically joining a STEM magnet 
school.   
 Due to the budget constraints, the original STEM implementation plan had to be 
drastically modified. The original STEM implementation plan had all kindergarten to 
eighth grade teachers and staff at the six STEM magnet schools participating in STEM 
professional development over the course of five years to ensure ongoing, continuous 
learning opportunities and support through professional development modules and 
coaching sessions with certified STEM experts. The school district leaders then opted to 




by interest and an application process with their STEM principal. Both STEM schools 
opened the opportunity to serve as a STEM lead teacher for the school to all instructional 
staff at their site. The STEM lead teachers were selected with the understanding that they 
were still obligated to their normal classroom duties, but they would assume additional 
responsibilities to help train their fellow colleagues at their campus. The idea was to 
implement a train-the-trainer model in order to build STEM capacity over time. However, 
no one was monitoring the STEM implementation nor was there any follow-up to see if 
the STEM lead teachers had been given the opportunity to share with their colleagues.  
STEM School A had six STEM lead teachers and STEM School B had eight 
STEM lead teachers. However, for the purpose of this program evaluation, only three 
STEM lead teachers were included in the study, as it specifically aimed to analyze the 
impact of integrated STEM education in fourth and fifth grades, so only the fourth and 
fifth grade STEM lead teachers are included in the sample size. The STEM lead teachers 
were the only individuals who were allowed to attend the professional development 
sessions on Saturdays, offered by the Education Company (pseudonym), who were 
experts in integrated STEM implementations. STEM lead teachers were paid an hourly 
stipend for their attendance. The STEM lead teachers were also afforded the onsite 
coaching sessions and STEM materials for their classrooms.  
Competencies. Both STEM schools were staffed with new principals in 2017. 
The original principals who were part of the STEM planning process in the 2016-2017 
school year were moved to different school sites. The new STEM principals had never 
taken part in planning of the STEM implementation nor did they have any experience 




principal with experience in an elementary school whereas the principal of STEM school 
B was a first-year principal with no elementary school experience. Both principals were 
willing to learn as demonstrated by their attendance in STEM professional development 
specific to administrators. 
 The three STEM lead teachers in this program evaluation had no prior STEM 
experience before being selected as a STEM lead teacher. The STEM lead teachers were 
veteran teachers (i.e. not a new teacher) with a minimum of three or more years of 
teaching experience. The STEM lead teacher at STEM School A was new to fourth grade 
as she had previously been teaching third grade. Both STEM lead teachers at STEM 
School B had previously taught fifth grade and continued teaching fifth grade during this 
program evaluation. All of the STEM lead teachers were existing employees at their 
school site prior to the district leaders’ decision to convert their schools into STEM 
magnet schools in the 2017-2018 school year.  
Interpretation 
The results of my findings within my program evaluation of integrated STEM 
education showcase both positive and negative key points to drive my proposal for 
change. I found the qualitative and quantitative data collected provides pertinent 
information and perspectives from key stakeholder groups about integrated STEM 
education in magnet schools. The data shows a common theme across STEM lead 
teachers, non-STEM lead teachers, and administrators; the need for more access to STEM 
professional development to ensure a successful STEM implementation in magnet 
schools. In addition, the data collected provided additional evidence to support the 




the barriers impacting these STEM programs from having even more impact on student 
achievement results. There are three significant findings within the collected data: 1) the 
lack of common understanding of what is integrated STEM education; 2) the need for 
high-quality STEM professional development for all teachers and administrators; and 3) 
the need for equitable STEM opportunities for all students.  
As demonstrated by teacher and administrator responses, there is still a lack of 
understanding when defining integrated STEM education. While collectively, all teachers 
and administrators are able to define the acronym of STEM, there is not a consistent 
definition beyond the acronym. Moreover, there are still variances within the definition of 
integrated STEM from both STEM lead teachers and non-STEM lead teachers. I interpret 
this data to translate and highlight some of the struggles and difficulty in successful and 
consistent STEM implementation. It is difficult to lead and facilitate an educational 
change if the individuals struggle with understanding the concept. I believe the STEM 
school principals should take this as strong consideration for the next schoolwide 
professional development. All teachers should have a clear definition and understanding 
of integrated STEM education.  
The second significant finding was the need for high-quality STEM professional 
development for all teachers and administrators. The administrator interviews and teacher 
surveys overwhelmingly captured the desire and need for more professional development 
opportunities. I interpret the data to showcase a hindrance on teachers’ professional 
growth and capacity. Teachers are wanting clarity on how to effectively implement 
STEM within their classrooms. Professional development is a clear solution to this 




and percentage of teachers receiving training at the designated STEM school. If more 
teachers were participating in professional development, the potential for impact on 
student achievement scores would increase as well as more students would receive the 
treatment of STEM education. Non-STEM lead teachers were even requesting the 
opportunity to attend professional development, “I would like to have the opportunity to 
be selected as a STEM Lead teacher so I can attend the PD sessions… I think it would be 
better for me to experience it firsthand.” Table 23 shows the small percentage of the 
overall teacher population participating in STEM professional development. Only the 
STEM lead teachers were allowed to participate in the STEM sessions with the Education 
Company (pseudonym).  
Table 23.  





Number of STEM Lead 











STEM School A 7 1 54 13% 
STEM School B 2 2 10* 20% 
*This number only reflects the elementary grade teachers—no middle grade teachers were 
included in this program evaluation 
Source: citation withheld to protect confidentiality 
 
 
The third significant finding is the need for more equitable opportunities for 
students to have access to STEM education. As of right now, only a limited number of 
teachers are being trained on how to implement integrated STEM in their classroom. As a 
direct result, only a limited number of students are receiving integrated STEM education 




integrated STEM education is confined to the teachers and students being afforded the 
opportunity of participating in integrated STEM education. This presents an overall 
challenge as collectively, the U.S. Department of Education (2016), has made a strong 
stance on STEM education being needed in prekindergarten to 12th Grade, “STEM is a 
crucial component of a well-rounded education for all students.” The public school 
district within this study needs to consider how it is providing all students access to 
STEM opportunities.  
Judgments 
 The overall objective of this program evaluation was to assess integrated STEM 
education implementations at two designated STEM magnet schools. I analyzed four 
populations of stakeholders utilizing both qualitative and quantitative methods of data 
collection strategically aligned to answer one primary research question and two related 
research questions to better understand the impact of integrated STEM education. The 
primary research question examined: does STEM education impact the achievement 
outcomes in reading, mathematics, and science for students in fourth and fifth grade? 
Two additional research questions in support of the overarching research question are the 
following: 1) what is integrated STEM education? 2) how do achievement measures of 
students within STEM elementary classrooms compare to students in non-STEM 
elementary classrooms?   
Primary Research Question, Does STEM education impact the achievement 
outcomes in English language arts, mathematics, and science for students in fourth 
and fifth grade? In order to answer this question, the study used quantitative data in the 




standardized test results in English language arts, mathematics, and science. The study 
isolated the variable of STEM education by observing willing fourth and fifth grade 
STEM lead teachers utilizing the STEM Instructional Trends Walkthrough Guide 
(Appendix F) during instruction in the areas of English language arts, mathematics, and 
science to ensure fidelity of the integrated STEM implementation in the classroom.  
 As part of the STEM implementation plan, selected STEM lead teachers were 
expected to regularly attend STEM professional development sessions and implement 
integrated STEM teaching and learning practices within their classroom across the 
subject areas. Table 24 provides details of the professional development in STEM 
implementation during the 2018-2019 school year. From the attendance and sign-in 
sheets data, the STEM lead teachers had 100% participation in all professional 





Table 24.  
STEM Professional Development 
Professional Development 
















Developing High Quality 
STEM Experiences Using 
Instructional Technologies 
in the Classroom 
Face-to-Face 6 X X X 
Building a STEM Vision Face-to-Face 6 X X X 
Student-Centered Learning 
through STEM 
Face-to-Face 6 X X X 
The Power of Engagement 
through STEM 
Face-to-Face 6 X X X 
Using Authentic Feedback 
in STEM Teaching and 
Learning Practices 
Face-to-Face 6 X X X 
Streaming PLUS Face-to-Face 6 X X X 
Science Techbook Face-to-Face 6 X X X 
STEM Learning Lab 
Sessions 
On-site Coaching 10 X X X 
 
After attending professional development, the STEM lead teachers were given 
time for planning and implementation within their classrooms. There were consistent 
expectations for teachers to return to their classrooms, plan out STEM lessons and 
activities learned within their professional development session, and implement the new 
STEM teaching and learning practices with their students. School administrators were 
expected to monitor the fidelity of the implementation. Furthermore, this program study 
also utilized observations to validate the fidelity of implementation, “A high level of 
fidelity has obvious benefits for being able to measure and trace diffusion of an 
innovation, e.g. a specific teaching strategy” (Borrego et al., 2013). 
 The STEM lead teachers were formally observed in this program evaluation three 




school year, all fourth grade students took the State Standards Assessment (SSA) in 
English language arts and mathematics; all fifth grade students took the State Standards 
Assessment (SSA) in English language arts and mathematics and State Comprehensive 
Assessment Test (SCAT) in science. Tables 25 – 29 show the comparative results from 
the 2017-2018 school year (no STEM implementation) as compared to the 2018-2019 
school year (with STEM implementation). 
Table 25.  































2018* 38% 43% 28% 46% 33% 17% 
 
N/A* 
2019** 41% 43% 39% 40% 49% 42% 
 
N/A* 
Difference +3 +0 +11 -6 +16 +25 N/A* 
*Without STEM implementation 
**With STEM implementation 
Source: citation withheld to protect confidentiality 
 
 I interpret the data as an indication that there is a noticeably clear and intentional 
focus at work by the school to ensure student learning gains for all students within 
English language arts and mathematics. From the 2018 to 2019 school year, there are 
double digit increases in the learning gains of the lowest 25% in both English language 
arts and mathematics. English language arts showed an increase in proficiency from 2018 
to 2019, maintained their learning gains from 2018-2019, and increased their learning 
gains in the lowest 25% from 2018 to 2019. Mathematics showed a decrease in 
proficiency from 2018 to 2019, but had an 11% increase in learning gains from 2018 to 





Undoubtedly, STEM School A was strategically focused on supporting their 
fourth grade students in English language arts and mathematics. I interpret the data to 
mean that the strategic supports from MTSS and instructional decisions led by STEM 
School Principal A were successful. STEM School A raised their letter grade from a “D” 
in 2018 to a “C” in 2019. 
Table 26.  






























2018* 41% 47% 39% 39% 52% 45% 40% 
2019** 43% 50% 38% 44% 56% 48% 35% 
Difference +2 +3 -1 +5 +4 +3 -5 
*Without STEM implementation 
**With STEM implementation 
Source: citation withheld to protect confidentiality 
 
I interpret the data to suggest the instructional priority set forth by STEM School 
B was executed—STEM School B did maintain most of their established proficiency 
goals and learning gains. From the 2018 to 2019 school year, there are slight increases in 
proficiency and learning gains in English language arts and mathematics. English 
language arts showed an increase in proficiency from 2018 to 2019, increased their 
learning gains from 2018 to 2019, and decreased their learning gains in the lowest 25% 
from 2018 to 2019. Mathematics showed an increase in proficiency from 2018 to 2019, 




the lowest 25% from 2018 to 2019. STEM School B did decrease in science proficiency 
from 2018 to 2019. 
I interpret the data to suggest that STEM School B was also focused on 
supporting their students in English language arts and mathematics as indicated by the 
increases in the school grade components. However, it is important to consider the data 
set is reflective of the middle school students’ achievement scores as well. I would 
suggest that STEM School B continues to look at the identified student needs based on 
the data. There are some intentional areas for improvement, such as science proficiency, 
for the upcoming school year. STEM School B maintained their school letter grade of a 
“C” from 2018 to 2019. 
While the school grade components provide context to overall achievement of the 
student population, it is important to look specifically at the designated grade levels in 
this program evaluation. Moreover, to further disaggregate the data from the school grade 
components, I analyzed the achievement levels in fourth grade at STEM School A and in 
fifth grade at STEM School B. Level 1 is the lowest achievement level and Level 5 is the 
highest achievement level. The goal for students is to have a proficient achievement 





Table 27.  
 




(Low to High)            English Language Arts Mathematics 
Level 1 28% 42% 
Level 2 32% 14% 
Level 3 28% 28% 
Level 4   8% 10% 
Level 5   4%   6% 
           Total Proficiency                  40%                          44% 
 
Source: citation withheld to protect confidentiality 
 
 
I interpret the data to suggest that the fourth-grade students in English language arts are 
still needing more supports as there are only 40% of students in the grade level who are 
proficient. 60% of students are not meeting grade-level expectations in reading and 
writing, which showcases the need for much improvement. Furthermore, this information 
might need to be considered for the upcoming school year as there presently are no 
English language arts teachers in fourth grade who are STEM lead teachers. I would 
suggest adding another STEM lead teacher in fourth grade who is responsible for English 
language arts instruction. This would help in the planning and preparation for integrated 
STEM instruction. It would also provide more data to reinforce the variable of integrated 
STEM education, as the same set of students would receive in integrated STEM 
instruction in all content areas—English language arts, mathematics, science, and social 
studies. 




and successful than English language arts as demonstrated by the higher percentage of 
proficiency scores. Forty-four percent of the fourth-grade students are proficient in 
mathematics; but only 40% of the same students are proficient in English language arts. I 
interpret this data in conjunction with Table 29 which showcases STEM School A’s 
overall performance in the school grade components. Mathematics showed double digit 
gains in the learning gains component and learning gains of the lowest 25% component. 
Fourth grade students performed better in mathematics than English language arts. It is 
also important to consider that there is a STEM lead teacher in fourth grade who is 
responsible for mathematics instruction.  
 To further disaggregate the data from the school grade components, I analyzed the 
achievement levels in fifth grade at STEM School B. Level 1 is the lowest achievement 
level and Level 5 is the highest achievement level. The goal for students is to have a 
proficient achievement level—Levels 3 to 5 are all proficient levels. In Table 32, the 
achievement levels are displayed for STEM School B in English language arts, 
mathematics, and science. It is important to remember that in the state under study, 





Table 28.  
 




(Low to High) English Language Arts Mathematics Science 
Level 1 37% 53% 48% 
Level 2 26% 13% 20% 
Level 3 20%   9% 17% 
Level 4 14% 16%   6% 
Level 5   3%   9%   9% 
         Total Proficiency          37%                   34% 32% 
 
Source: citation withheld to protect confidentiality 
 
 I interpret the data to suggest that the fifth-grade students in English language arts 
are still needing more supports as there are only 37% of students in the grade level who 
are proficient. 63% of students are not meeting grade-level expectations in reading and 
writing, which showcases the need for much improvement. Although STEM School B 
has a schoolwide (Grades 5-8) proficiency rate of 43% in English language arts as shown 
in Table 30, this is not truly reflective of the students’ performance in fifth grade. The 
difference in fifth grade proficiency of 6% is an immediate result of the middle school 
students’ performance in English language arts. 
 I interpret the data as an indication that the fifth-grade students still need more 
supports in mathematics as there are only 34% of students in the grade level who are 
proficient. Sixty-six percent of students are not meeting grade-level expectations in 
mathematics, which showcases the need for much improvement. Although STEM School 
B has a schoolwide (Grades 5-8) proficiency rate of 44%  in mathematics as shown in 




difference of 10% in proficiency is due to the middle school students’ better performance 
in mathematics. 
I interpret the data as an indication that the fifth-grade students in science still 
need additional supports as there are only 32% of students in the grade level who are 
proficient. Sixty-eight percent of students are not meeting grade-level expectations in 
mathematics, which showcases the need for much improvement. Although STEM School 
B has a schoolwide proficiency rate of 35% in science as shown in Table 30, this is not 
truly reflective of the students’ performance in fifth grade. The difference of 3% in 
proficiency is due to the middle school students’ better performance in science. 
To fully understand any potential impact, the data was further disaggregated to 
look at comparative results from only the students in the STEM classrooms. It is 
important to understand that the complexity of the standardized assessment increases 
from fourth grade to fifth grade. In each grade level, students have larger gains to make to 
maintain or increase achievement levels from grade level to grade level. The academic 
goal is for every student to make a learning gain (i.e. an increase in scale score). 
Maintaining the same achievement level (Levels 3-5) or increasing the achievement level 
is considered a positive outcome. The range for scale scores is shown in Table 33 





Table 29.  
 
State Standards Assessments Scale Scores by Achievement Level  
 
 









Grade 3 ELA 240-284 285-299 300-314 315-329 330-360 
Grade 4 ELA 251-296 297-310 311-324 325-339 340-372 









240-284 285-296 297-310 311-326 327-360 
Grade 4 
Mathematics 
251-298 299-309 310-324 325-339 340-376 
Grade 5 
Mathematics 
256-305 306-319 320-333 334-349 350-388 





Level 1 Level 2 Level 3 Level 4 Level 5 
140-184 185-199 200-214 215-224 225-260 
Source: citation withheld to protect confidentiality 
 
 
 Tables 30 to 33 compare the individual students’ achievement levels from the 
2017-2018 school year and the 2018-2019 school year in English language arts and 
mathematics. The numbers 1 to 5 represent the achievement level score within the 
subject, both for English language arts and mathematics. The “˄” symbol next to the 
achievement level scores represents an increase in achievement levels from the 2017-
2018 school year to the 2018-2019 school year. The “˅” symbol next to the achievement 
level scores represents a decrease in achievement levels from the 2017-2018 school year 
to the 2018-2019 school year. The hyphen ( - ) symbol next to the achievement level 
scores represents the student maintaining the same achievement level from the 2017-2018 





Table 30.  














17-18 to 18-19 
Student 1 2 3 ˄ 3 3 - 
Student 2 2 2 - 2 3 ˄ 
Student 3 1 3 - 2 1 ˅ 
Student 4 5 5 - 4 5 ˄ 
Student 5 3 3 - 4 3 ˅ 
Student 6 2 3 ˄ 3 3 - 
Student 7 1 1 - 1 1 - 
Student 8 2 2 - 1 1 - 
Student 9 1 2 ˄ 2 1 ˅ 
Student 10 2 2 - 3 3 - 
Student 11 3 3 - 3 3 - 
Student 12 3 2 ˅ 3 4 ˄ 
Student 13 2 2 - 3 3 - 
Student 14 2 3 ˄ 3 2 ˅ 
Student 15 3 1 ˅ 3 2 ˅ 
Student 16 3 3 - 3 2 ˅ 
Student 17 3 2 ˅ 2 2 - 
Student 18 3 3 - 1 3 ˄ 
Student 19 1 1 - 1 1 - 
Student 20 3 2 ˅ 2 3 ˄ 
Student 21 3 2 ˅ 3 3 - 
Student 22 1 1 - 1 1 - 
Student 23 2 2 - 2 2 - 
Student 24 2 3 ˄ 1 2 ˄ 
Student 25 1 1 - 3 1 ˅ 
Student 26 2 2 - 2 1 ˅ 
Student 27 4 3 ˅ 2 2 - 
Student 28 3 3 - 3 3 - 
Student 29 5 5 - 4 4 - 
Student 30 3 4 ˄ 4 4 - 
Student 31 2 2 - 2 2 - 
Student 32 4 4 - 4 5 ˄ 
Student 33 1 1 - 1 1 - 
Student 34 1 2 ˄ 1 2 ˄ 
Student 35 1 2 ˄ 2 3 ˄ 
Student 36 5 5 - 5 5 - 
Student 37 3 4 ˄ 4 5 ˄ 
Student 38 3 2 ˅ 3 3 - 
Student 39 4 4 - 4 4 - 



















24 9 7 21 11 8 





 STEM Lead Teacher A was responsible for teaching fourth grade mathematics 
and science at STEM School A. The scores indicate that 11 of the 40 students (27.5%) 
receiving integrated STEM instruction increased in their achievement level in 
mathematics. There were only 8 of the 40 (20%) students who decreased in the 
achievement levels. There were 21 of the 40 (52.5%) students who maintained their same 
achievement level. It is important to notate that 10 out of the 40 students who maintained 
their achievement levels were already at a Level 3 or Level 4, which are proficient 
achievement levels. It is additionally important to understand that these same students 
were not receiving the variable of integrated STEM instruction from their English 
language arts teacher. 
 I interpret the data to suggest that STEM Lead Teacher A was more successful in 
supporting mathematics instruction in her classroom as a result of integrated STEM 
instruction. Integrated STEM instruction impacted student performance in mathematics. 
In 2018, 21 out of 40 students (52.5%) were proficient in mathematics (i.e. Level 3 or 
higher). In 2019, 30 out of 40 students (75%) were proficient in mathematics (i.e. Level 3 
or higher). 22.5% of the same students were able to reach proficiency in 2019 when 





STEM Lead Teacher B was responsible for fifth grade English language arts at 
STEM School B. The scores indicate that 15 of the 41 students (36.59%) receiving 
integrated STEM instruction increased in their achievement level in English language 
arts. There were only 4 of the 41 students (9.76%) who decreased in the achievement 
levels. There were 22 of the 41 students (53.66%) who maintained their same 
achievement level. Of the 22 students who maintained their same achievement level, 14 
of these students (66.67%) maintained proficient achievement levels (i.e. Level 3, Level 
4, or Level 5). It is also important to notate that 7 out of these 22 students (31.82%) who 
maintained their achievement levels were already at a Level 5, which is the highest 
achievement level possible. When juxtaposed to the mathematics scores, the same 41 
students did not show the same level of growth in their achievement levels. It is important 
to understand that these same students were not receiving the variable of integrated 
STEM instruction from their math and science teacher, as STEM Lead Teacher B only 
taught English language arts and another fifth grade teacher taught math and science in a 
departmentalized grade level.  
Table 31. 

















Student 1 3 4 ˄ 2 2 - 
Student 2 3 3 - 1 1 - 
Student 3 5 5 - 4 4 - 
Student 4 3 4 ˄ 4 4 - 
Student 5 3 3 - 4 4 - 
Student 6 3 4 ˄ 4 2 ˅ 
Student 7 4 5 ˄ 3 4 ˄ 
Student 8 5 5 - 5 5 - 
Student 9 2 1 ˅ 1 1 - 
Student 10 3 4 ˄ 4 5 ˄ 
Student 11 2 2 - 3 2 ˅ 




Student 13 2 2 - 1 1 - 
Student 14 5 5 - 3 2 ˅ 
Student 15 2 4 ˄ 3 3 - 
Student 16 4 5 ˄ 3 4 ˄ 
Student 17 2 3 ˄ 2 3 ˄ 
Student 18 2 3 ˄ 2 2 - 
Student 19 3 4 ˄ 1 1 - 
Student 20 4 4 - 3 3 - 
Student 21 4 4 - 4 3 ˅ 
Student 22 5 5 - 4 4 - 
Student 23 4 4 - 5 3 ˅ 
Student 24 3 4 ˄ 3 3 - 
Student 25 1 1 - 1 1 - 
Student 26 4 5 ˄ 4 4 - 
Student 27 4 3 ˅ 2 2 - 
Student 28 5 5 - 4 4 - 
Student 29 4 4 - 3 4 ˄ 
Student 30 5 5 - 4 4 - 
Student 31 1 1 - 1 1 - 
Student 32 5 4 ˅ 4 5 ˄ 
Student 33 1 1 - 2 1 ˅ 
Student 34 2 1 ˅ 1 1 - 
Student 35 5 5 - 4 4 - 
Student 36 2 3 ˄ 2 2 - 
Student 37 3 4 ˄ 4 3 ˅ 
Student 38 3 4 ˄ 3 3 - 
Student 39 1 1 - 1 1 - 
Student 40 2 2 - 4 3 ˅ 



















22 15 4 26 7 10 
  
I interpret the data to suggest that STEM Lead Teacher B was more successful in 
supporting English language arts instruction in her classroom as a result of integrated 
STEM instruction. Integrated STEM instruction impacted student performance in English 
language arts. In 2018, 28 out of 41 students (68.2%) were proficient in English language 
arts (i.e. Level 3 or higher). In 2019, when taught by STEM Lead Teacher B, 32 out of 41 
students (78%) were proficient in English language arts (i.e. Level 3 or higher). 10.2% 
more of the same students were able to reach proficiency in 2019 when receiving the 




Table 32.  






















Student 1 4 4 - 4 4 - 
Student 2 3 3 - 3 4 ˄ 
Student 3 4 4 - 4 4 - 
Student 4 4 3 ˅ 4 4 - 
Student 5 3 4 ˄ 4 5 ˄ 
Student 6 4 3 ˅ 4 5 ˄ 
Student 7 4 4 - 4 4 - 
Student 8 2 2 - 5 5 - 
Student 9 2 3 ˄ 4 4 - 
Student 10 5 5 - 5 5 - 
Student 11 5 4 ˅ 4 4 - 
Student 12 2 2 - 3 3 - 
Student 13 4 3 ˅ 4 4 - 
Student 14 4 5 ˄ 5 4 ˅ 
Student 15 4 4 - 5 5 - 
Student 16 1 1 - 4 3 ˅ 
Student 17 2 3 ˄ 3 4 ˄ 
Student 18 3 3 - 4 4 - 
Student 19 4 5 ˄ 4 4 - 
Student 20 5 4 ˅ 5 5 - 
Student 21 3 4 ˄ 5 5 - 



















10 7 5 16 4 2 
Source: citation withheld to protect confidentiality 
 
STEM Lead Teacher C was a teacher in a self-contained fifth grade classroom at 
STEM School B and was responsible for teaching all subject areas to the designated 22 
students in the classroom. They received integrated STEM instruction in English 
language arts and mathematics. In English language arts, 7 of 22 students (31.82%) 
increased their achievement levels, 5 out of the 22 students (22.73%) decreased their 




levels. In mathematics, 4 out of the 22 students (18.18%) increased their achievement 
levels, 2 out of the 22 students (9.1%) decreased their achievement levels , and 16 out of 
the 22 students (72.73%) maintained their achievement levels. It is also important to 
notate that 6 of the 16 students (37.5%) who maintained their achievement levels were 
already at a Level 5, which is the highest achievement level possible.  
Table 33.  
STEM Lead Teacher C: Comparative Science Achievement Results 
 2017-2018 2018-2019 
Percentage of Change 
from 




































Total Number of 
Students 
     19 students 22 students 
Total % of 
Proficient 
Students 
         89%                       95%              +6% 
 
Source: citation withheld to protect confidentiality 
 
I interpret the data to suggest that STEM Lead Teacher C was more successful in 
supporting English language arts instruction in his classroom as a result of integrated 
STEM instruction. Integrated STEM instruction impacted student performance in English 




language arts (i.e. Level 3 or higher). In 2019, 19 out of 22 students (86.36%) were 
proficient in English language arts (i.e. Level 3 or higher). 9.09% of the same students 
were able to reach proficiency in 2019 when receiving the variable of integrated STEM 
instruction. 
I interpret the data to suggest that STEM Lead Teacher C was more successful in 
supporting mathematics instruction in his classroom as a result of integrated STEM 
instruction. Integrated STEM instruction impacted student performance in mathematics. 
100% of students were proficient in both 2018 and 2019. However, 4 out of the same 22 
students (18.18%) increased their achievement levels from 2018 to 2019. 
In these comparative data tables for science achievement levels, the goal is to decrease 
the number of students receiving a Level 1 or Level 2 while increasing the number of 
students receiving a Level 3, Level 4, or Level 5 (i.e. these are proficient scores).  
STEM Lead Teacher C increased his percentage of proficient students from 2018 
to 2019, possibly suggesting that the treatment of integrated STEM instruction impacted 
the student achievement results. It is important to understand that it is not possible to  
compare the same students in science from year to year. In the state under study, science 
in the elementary grades is only assessed in fifth grade. This table showcases STEM Lead 
Teacher C’s proficiency rates from 2018 to 2019. The data additionally suggests that 
STEM Lead Teacher C was already an effective science teacher based on his 
demonstrated ability to have successful student performance outcomes prior to integrated 
STEM instruction. Moreover, he was a former middle school science teacher. He 
possessed strong science content knowledge and science pedagogy. It is difficult to 




Future studies should include his comparative scores in fifth grade science over the next 
four years of the integrated STEM implementation. 
Related Research Question 1. What is integrated STEM education? I gave 
surveys to all fourth and fifth grade teachers at both STEM schools. Although all teachers 
at the STEM schools did not participate in the STEM professional development, 
comparative results were generated from both STEM lead teachers and non-STEM lead 
teachers. STEM lead teachers’ responses provided the most unique and robust answer to 
define integrated STEM education. Moreover, it was the closest aligned to operational 
definition found, “Integrated STEM education as the approach to teaching the STEM 
content of two or more STEM domains, bound by STEM practices within an authentic 
context for the purpose of connecting these subjects to enhance student learning” (Kelley 
& Knowles, 2016). All non-STEM lead teachers were able to produce the acronym of 
STEM, but lacked the understanding of integrated STEM education. 
 The STEM school principals, who both attended the STEM professional 
development sessions, were also able to produce definitions beyond the acronym of 
STEM and elaborated on their definitions of integrated STEM education. In conjunction 
with the STEM lead teachers, all individuals who attended the formalized professional 
development with Education Company (pseudonym) were able to produce an accurate 
definition of integrated STEM education and expounded their definitions to add context 
to their responses. This provides evidence to highlight that the STEM professional 
development sessions did make an impact of their understanding and ability to 





Related Research Question 2. How do achievement measures of students 
within STEM elementary classrooms compare to students in non-STEM elementary 
classrooms?  Due to the lack of district funding, the STEM schools were forced to 
change their original plan of a schoolwide STEM implementation to a STEM teacher 
leader model. Rather than every single teacher being trained to implement integrated 
STEM in their classroom, only select representatives from each grade level were able to 
participate in the formalized STEM professional development from the Education 
Company (pseudonym) and were designed as “STEM lead teachers”. With the new 
change in the STEM implementation model, I changed my original research design from 
comparing the STEM magnet school to a traditional non-magnet school of like size, 
demographic profile, and free and reduced-price lunch status. To account for the new 
STEM lead teacher implementation model in my research design, I compared the 
students in the STEM lead teachers’ classrooms to their grade level peers in the non-
STEM lead teachers’ classrooms to answer the research question of how the achievement 
measures of students within STEM elementary classrooms compare to students in non-
STEM elementary classrooms. 
 In order to answer this research question, I utilized a chi-square contingency test. 
A chi-square contingency test is a method to provide a statistical inference, which will 
help determine if there is a relationship between the variables within the data set 
(Missouri State University, n.d.). The frequency of each category for one nominal 
variable (i.e. students in non-STEM classrooms vs. students in STEM classrooms) is 
compared across the categories of the second nominal variable (i.e. not proficient vs. 




category for one variable and each column represents a category for the other 
variable. The chi-square contingency test helped determine whether the variable of 
integrated STEM instruction had any relationship with proficiency scores in English 
language arts, mathematics, and science. To perform chi-square contingency test, the data 
was transformed into the categorical variables as shown in Table 34.  
Table 34.  
 
Chi-Square Contingency Test: Categorical Variables 
 
 Not Proficient Proficient 
Students in non-STEM 
classrooms 
#a #b 




 I sought to examine the relationship between students (non-STEM classrooms vs. 
STEM classrooms) and achievement outcomes (not proficient vs. proficient). The chi-
square contingency test of independence was used to examine this relationship. The null 
hypothesis for this test was that there is no relationship between proficiency and STEM 
instruction. The alternative hypothesis was that increased proficiency was dependent on 
STEM instruction (i.e. there were more proficient students in STEM classrooms than 
non-STEM classrooms). If p-value of chi-square contingency test statistics is less than 
0.05, the null hypothesis is rejected and I can conclude that proficiency is independent of 






Table 35.  
 
STEM School A: Number of Students in each Proficiency Level for the Fourth Grade 
English Language Arts Scores 
 








11 14 11 4 0 38% 
Teacher 2 
(33 students) 
12 11 9 1 0 30% 
Teacher 3 
(40 students) 
9 15 11 5 0 40% 
Teacher 4 
(24 students) 
6 6 9 2 1 50% 
Source: citation withheld to protect confidentiality 
 
 As demonstrated in Table 35, there were no STEM lead teachers at STEM School 
A exclusively teaching English language arts. Since there was no STEM lead teacher 
teaching fourth grade English language arts, the chi-square contingency test is not 
applicable as there is not a way to categorize the variables of students in STEM 
classrooms versus students in non-STEM classrooms. There can be no definitive claim of 
impact for fourth grade English language arts as there were no STEM lead teachers 





Table 36.  
 
STEM School A: Number of Students in each Proficiency Level on Fourth Grade 
Mathematics Scores 
 









9 4 7 3 1 46% 
Teacher 6 
(40 students) 
9 9 13 5 4 55% 
Teacher 7 
(38 students) 
21 11 3 3 0 16% 
Teacher 8 
(39 students) 
15 4 13 3 4 51% 
Source: citation withheld to protect confidentiality 
 
Teacher 6, a STEM lead teacher, had the highest percentage of proficient fourth 
grade students in mathematics. Teacher 3 and Teacher 6 taught the same group of 
students—Teacher 3 was responsible for teaching English language arts and social 
studies; Teacher 6 was responsible for teaching only mathematics and science. In the 
state under study, social studies and science are not part of the school grade model in 
fourth grade so there are no standardized test scores in these subject areas. In response to 
the data, there is evidence to show that students in elementary STEM classrooms 
outperformed their peers in elementary non-STEM classrooms in fourth grade 
mathematics. To further understand the data, the chi-square contingency test was utilized 




Table 37.  
 
Chi-Square Contingency Test for STEM School A: Fourth Grade Mathematics 
 
 Not Proficient Proficient  
Students in non-STEM 
Classrooms 
64 37 




Hypothesis Chi-Square Contingency Test 
Ho: Proficiency is independent of STEM 
Ha: Proficiency is dependent on STEM 
X-squared df p-value 
3.2528 1 0.0713 
 
p-value of 0.0713 suggests that proficiency is independent of integrated STEM 
instruction 
 
A chi-square contingency test was performed to examine the relationship between 
students in STEM classrooms versus students in non-STEM classrooms and their 
proficiency scores in fourth grade mathematics. The relationship between these variables 
was insignificant, X2 (1, N = 141) = 3.2528, p = .0713. While students in the STEM 
classroom outperformed their peers in non-STEM classrooms as demonstrated by higher 
proficiency scores, the chi-square contingency test showed the proficiency scores are 
independent of integrated STEM instruction. Based on this data, there is not enough 
conclusive evidence to prove that integrated STEM instruction impacted proficiency 
scores in fourth grade mathematics. Therefore, to answer the research question, students 
in the STEM classroom did not outperform their peers in non-STEM classrooms in fourth 





Table 38.  
 
STEM School B: Number of Students in each Achievement Level on Fifth Grade English 
Language Arts Scores 
 





3 or Higher) 
Teacher 9 
(41 students) 
21 12 5   3   0 20% 
Teacher 10 
(37 students) 
18 13 6   0   0 16% 
Teacher 11 
(41 students) 
  6   3 7 15 10 78% 
Teacher 12 
(41 students) 
16 12 7   6   0 32% 
Teacher 13* 
(17 students) 
  8  6 3   0   0 18% 
Teacher 14* 
(22 students) 
  1  2 7   8   4 86% 
Source: citation withheld to protect confidentiality 
 
As demonstrated in Table 38, Teacher 11 and Teacher 14 were both STEM lead 
teachers. Both Teacher 11 and Teacher 14 had the highest percentage of proficient 
students in fifth grade English language arts. Teacher 11 was responsible for teaching 
English language arts and social studies. In the state under study, social studies is not part 
of the school grade model in fifth grade so there are no standardized test scores in this 
subject area. Teacher 14, a STEM lead teacher, is a teacher of a self-contained 
classroom—meaning Teacher 14 teaches all subject areas to the same group of 21 
students. In response to the data, there is evidence to show that students in elementary 
STEM classrooms outperformed their peers in elementary non-STEM classrooms in fifth 
grade English language arts. To further understand the data, the chi-square contingency 





Table 39.  
 
Chi-Square Contingency Test for STEM School B: Fifth Grade English Language Arts 
 
 Not Proficient Proficient  
Students in non-STEM 
Classrooms 
106 30 




Hypothesis Chi-Square Contingency Test 
Ho: Proficiency is independent of STEM 
Ha: Proficiency is dependent on STEM 
X-squared df p-value 
59.457 1 1.25e-14 
 
p-value of 1.25e-14 suggests that proficiency is dependent of integrated STEM 
instruction 
 
A chi-square contingency test was performed to examine the relationship between 
students in STEM classrooms versus students in non-STEM classrooms and their 
proficiency scores in fifth grade English language arts. The relationship between these 
variables was significant, X2 (1, N = 199) = 59.457, p = 1.25e-14. While students in the 
STEM classroom outperformed their peers in non-STEM classrooms as demonstrated by 
higher proficiency scores, the chi-square contingency test showed the proficiency scores 
are dependent on integrated STEM instruction. Based on this data, there is enough 
conclusive evidence to prove that integrated STEM instruction impacted proficiency 
scores in fifth grade English language arts. The P-value is highly significant, indicating 
the relationship between the variables is present. We can conclude that the students in 
STEM classrooms with higher proficiency scores than their peers in non-STEM 
classrooms is not due to random variation. Therefore, to answer the research question, 
students in the STEM classroom did outperform their peers in non-STEM classrooms in 





Table 40.  
 















(Scoring Level 3 
or Higher)  
Teacher 15 
(38 students) 
29 5 3 1 0 11% 
Teacher 16 
(43 students) 
31 9 2 1 0 7% 
Teacher 17 
(41 students) 
9 7 10 12 3 61% 
Teacher 18 
(41 students) 
26 9 5 1 0 15% 
Teacher 13 
(17 students) 
14 2 1 1 0 12% 
Teacher 14* 
(22 students) 
0 0 2 12 8 100% 
Source: citation withheld to protect confidentiality 
 
As demonstrated in Table 40, Teacher 14 was a STEM lead teacher. Teacher 14 
had the highest percentage of proficient students in fifth grade mathematics. Teacher 14, 
is a teacher of a self-contained classroom—meaning Teacher 14 teaches all subject areas 
to the same group of 22 students. In the state under study, social studies is not part of the 
school grade model in fifth grade so there are no standardized test scores in this subject 
area. In response to the data, there is evidence to show that students in elementary STEM 
classrooms outperformed their peers in elementary non-STEM classrooms in fifth grade 
mathematics. To further understand the data and establish significance within the data set, 






Table 41.  
 
Chi-Square Contingency Test for STEM School B: Fifth Grade Mathematics 
 
 
 Not Proficient Proficient  
Students in non-STEM 
Classrooms 
141 40 




Hypothesis Chi-Square Contingency Test 
Ho: Proficiency is independent of STEM 
Ha: Proficiency is dependent on STEM 
X-squared df p-value 
52.501 1 4.299e-13 
 
p-value of 4.299e-13 suggests that proficiency is dependent of integrated STEM 
instruction 
 
A chi-square contingency test was performed to examine the relationship between 
students in STEM classrooms versus students in non-STEM classrooms and their 
proficiency scores in fifth grade mathematics. The relationship between these variables 
was significant, X2 (1, N = 199) = 52.501, p = 4.299e-13. Students in the STEM 
classroom outperformed their peers in non-STEM classrooms as demonstrated by higher 
proficiency scores. More importantly, the chi-square contingency test showed the 
proficiency scores are dependent on integrated STEM instruction. Based on this data, 
there is enough conclusive evidence to prove that integrated STEM instruction impacted 
proficiency scores in fifth grade mathematics. The P-value is highly significant, 
indicating the relationship between the variables is present. We can conclude that the 
students in STEM classrooms with higher proficiency scores than their peers in non-
STEM classrooms is not due to random variation. Therefore, to answer the research 
question, students in the STEM classroom did outperform their peers in non-STEM 




Table 42.  
 
STEM School B: Number of Students in each Proficiency Level for the Fifth Grade 
Science Scores 









24   7   5 2   0 18% 
Teacher 16 
(43 students) 
30   5   4 2   0 14% 
Teacher 17 
(41 students) 
  8  9 11 6   7 59% 
Teacher 18 
(41 students) 
18 16  7 0   0 17% 
Teacher 13 
(17 students) 
13   3  1 1   0 12% 
Teacher 14* 
(22 students) 
 0   1  6 4 11 95% 
Source: citation withheld to protect confidentiality 
 
 As demonstrated in Table 42, Teacher 14 was a STEM lead teacher. Teacher 14, 
is a teacher of a self-contained classroom—meaning Teacher 14 teaches all subject areas 
to the same group of 22 students. Teacher 14 had the highest percentage of proficient 
students in fifth grade science, with all but one student being proficient. Moreover, 
Teacher 14 had the highest levels of proficiency in all tested subject areas (English 
language arts, mathematics, and science). In the state under study, social studies is not 
part of the school grade model in fifth grade so there are no standardized test scores in 
this subject area. In response to the data, there is evidence to show that students in 
elementary STEM classrooms outperformed their peers in elementary non-STEM 




significance within the data set, Table 43 presents the chi-square contingency test 
utilization. 
Table 43.  
 
Chi-Square Contingency Test for STEM School B: Fifth Grade Science 
 
 
 Not Proficient Proficient  
Students in non-STEM 
Classrooms 
133 46 




Hypothesis Chi-Square Contingency Test 
Ho: Proficiency is independent of STEM 
Ha: Proficiency is dependent on STEM 
X-squared df p-value 
39.818 1 2.787e-10 
 
p-value of 2.787e-10 suggests that proficiency is dependent of integrated STEM 
instruction 
 
A chi-square contingency test was performed to examine the relationship between 
students in STEM classrooms versus students in non-STEM classrooms and their 
proficiency scores in fifth grade science. The relationship between these variables was 
significant, X2 (1, N = 199) = 39.818, p = 2.787e-10. Students in the STEM classroom 
outperformed their peers in non-STEM classrooms as demonstrated by higher proficiency 
scores. More importantly, the chi-square contingency test showed the proficiency scores 
are dependent on integrated STEM instruction. Based on this data, there is enough 
conclusive evidence to prove that integrated STEM instruction impacted proficiency 
scores in fifth grade science. The P-value is highly significant, indicating the relationship 
between the variables is present. We can conclude that the students in STEM classrooms 
with higher proficiency scores than their peers in non-STEM classrooms is not due to 
random variation. Therefore, to answer the research question, students in the STEM 





 The purpose of my study was to determine the impact of integrated STEM 
education on fourth and fifth grade students in English language arts, mathematics, and 
science achievement scores. My results showcased evidence of promise as demonstrated 
by higher student achievement scores in English language arts, mathematics, and science 
by students receiving integrated STEM instruction in fifth grade. In order to maximize 
the potential impact on student achievement scores, more students need to experience 
integrated STEM instruction within their classrooms. This means, in part, the students in 
non-STEM lead teachers’ classrooms did not experience maximum benefits of the 
program because of limited access to integrated STEM instruction. 
An analysis of my survey and interview data revealed overarching concerns from 
administrators, and both STEM lead teachers and non-STEM lead teachers for access to 
integrated STEM education professional development. There is an overwhelming need 
for dedicated school district funding to support the professional development needs at the 
STEM magnet schools. According to Mizell (2010), “Educators who do not experience 
effective professional development do not improve their skills, and student learning 
suffers” (p. 6). Otherwise, the STEM magnet schools need to internally mitigate 
professional development needs through structural changes to allow more time for on-site 
professional development and cross-curricular collaboration between STEM lead teachers 
and non-STEM lead teachers.  
I believe a strong consideration for the next phase of implementation should be to 
include a team of STEM lead teachers, if the district leaders are unable to fund all 




only one STEM lead teacher in fourth grade. Her instruction is departmentalized and she 
is only teaching mathematics and science. In order to maximize planning and preparation 
for integrated STEM instruction, the fourth grade teacher who is teaching English 
language arts should be selected as a STEM lead teacher with her mathematics and 
science counterpart, who is already a STEM lead teacher.  
Conclusion 
 By collecting and analyzing data, I was able to increase my understanding of 
teachers’ and administrators’ perceptions of integrated STEM education and the current 
state of implementation of integrated STEM education at the designated STEM magnet 
schools. In addition, I was able to determine the degree of impact of integrated STEM 
education on standardized achievement measures in English language arts, mathematics, 
and science.  
Based upon my findings, I was able to utilize the 4Cs AS-IS diagnostic tool to 
evaluate contributing factors that hindered the potential impact on student achievement 
growth and identified barriers of the integrated STEM implementation. The utilization of 
this tool readily assisted me in more accurately defining the STEM magnet schools’ 
needs. Problems can be identified and eradicated with the effective usage of the 4Cs 
framework. 






 In my program evaluation, I have examined and identified areas for improvement 
for integrated STEM education in STEM magnet schools. The need for a skilled and 
globally competitive workforce continues to be a priority as articulated at the national, 
state, and local levels (Bartholomew et al., 2018). As the focal point of the U.S. 
Department of Education’s comprehensive education agenda, STEM continues to be a 
tenet in our public education system, “to promote student achievement and preparation 
for global competitiveness by fostering educational excellence and ensuring equal 
access.” (U.S. Department of Education, 2016). As public school districts continue to 
work towards these goals of increased student achievement scores and global 
competitiveness, it is important to consider the implications of what is working and what 
is needed in future integrated STEM implementations.  
 As demonstrated in the findings of this program evaluation, there is a need for a  
 
consistent definition of integrated STEM throughout the grade levels and across the 
United States, an ongoing need for high-quality STEM professional development for all 
teachers and administrators, and the need for equitable and accessible STEM 
opportunities for all students. In order to create and maintain high-quality and sustainable 
STEM programs in public schools, there must be collective efforts to address these 
identified needs. 
Envisioning the Success To-Be 
 After analyzing my program evaluation of the impact of integrated STEM 




science, there were specific areas that were disclosed through the data collection. In order 
to maximize the potential effects of integrated STEM education, there is a need for 
improvements in certain areas. These areas of improvement were identified through the 
tools from Wagner (2006) in order to outline the 4Cs in the context of the To-Be Chart 
(Appendix H). The systemic changes are representing the future context, conditions, 
competencies, and culture of the change plan given the appropriate support and fidelity.  
Context. As we look towards creating ideal conditions for integrated STEM 
education in STEM magnet schools, there must be some modifications in order to 
maximize potential results. First and foremost, the opportunity to access STEM in public 
schools must be equitable. As articulated by the U.S. Department of Education (2016), 
“We must also make sure that, no matter where children live, they have access to quality 
learning environments. A child's zip code should not determine their STEM fluency.”  
As the idea of school choice is becoming more and more prevalent throughout the 
United States (Zhan, 2018), all educational institutions must be prepared to provide high-
quality STEM education to all students. From a logistical standpoint, the public school 
district in this study would examine their current STEM programming efforts in regard to 
physical locations and geographical boundaries. However, transportation was a barrier as 
demonstrated by this program evaluation. While the public school district has an 
unbiased lottery system for student enrollment in place, the transportation barrier 
automatically negates any prospective student from attending if their family is unable to 
provide their own transportation. In theory, there are students who may want to attend a 




public school district in this study only provides transportation to a student’s assigned 
school, which is based on the closest proximity to their legal residence. 
 The future context would address this barrier of transportation as it directly 
impacts students’ ability to access STEM education. The public school district would 
explore and act upon one of two options, or a combination of both: 1) offering 
transportation to the designated integrated STEM schools; or 2) offering more integrated 
STEM programming at various schools throughout the public school district. Either 
option would have fiscal impact and other unintended outcomes to be considered such as 
enrollment numbers, teacher capacity to deliver integrated STEM instruction, 
administrative capacity to support integrated STEM education, etc.  
 Next, there would be a need to address and establish a collective understanding 
and a universal definition of STEM within the public-school district for continuity. All 
stakeholders would have a definitive understanding of what is integrated STEM 
education, the significance and importance of integrated STEM education for K-12 
students, and the collective responsibility needed to create high-quality, sustainable, and 
accessible STEM programming. As articulated in “Charting A Course for Success: 
America’s Strategy for STEM Education” (Committee on STEM Education of the 
National Science and Technology Council, 2018), there must be intentionality behind 
developing and enriching strategic partnerships, “That means bringing together schools, 
colleges and universities, libraries, museums, and other community resources to build 





The public school district would develop and sustain strategic partnerships to 
create a STEM ecosystem as the basis of their STEM community of practice. All 
stakeholders in this STEM ecosystem would have a clear understanding and defined roles 
and responsibilities on how to fully support integrated STEM education in their 
community. The public school district representation of district leaders, school-based 
administrators, and STEM teachers would have an integral voice at the table. 
 Based on research and successful implementation (LaForce et al., 2016), the 
public school district and its stakeholders would create and agree upon a comprehensive, 
schematic framework for their integrated STEM implementation. In an ongoing 
partnership with their contracted STEM company, the Education Company (pseudonym), 
and its STEM experts and consultants, all stakeholders would be a part of and build out 
the K-12 STEM experience. In its five-year strategic plan and contract, the public school 
district and the Education Company (pseudonym) have built in sustainable measures 
through professional development and coaching support opportunities, certification, and 
detailed curriculum planning to ensure the public school district could self-sustain and 
expand their STEM programming efforts. There are clear objectives and learning paths 
for all students. An integrated STEM model would be the leading pedagogical approach 
to providing a high-quality integrated STEM experience.  
Culture. With a commitment and priority placed on integrated STEM education, 
cultural shifts would be evident and prevalent throughout the school district, both 
internally and externally, “A shift in mindset empowers leaders to create change, not 
respond to change” (Sheninger & Murray, 2017). District-level leaders would recognize 




students. In return, district-level leaders would support and advocate for integrated STEM 
education. Their commitment to integrated STEM education would manifest in direct 
support through fiscal contributions and STEM program advocacy for STEM 
administrators and teachers, who ultimately are the most influential factors on student 
success, “The most important factor affecting student learning is the teacher… seemingly 
more can be done to improve education by improving the effectiveness of teachers than 
by any other single factor” (Wright, Horn, & Sanders, 1997).  
 As part of the new integrated STEM culture, all administrators and teachers 
would be invested in ongoing professional development to cultivate their professional 
growth and capacity. Each teacher would be a skilled practitioner in effectively utilizing 
integrated STEM teaching and learning practices to provide students with high-quality 
STEM educational opportunities. Teachers would provide cross-curricular lessons to 
connect varied disciplinary content. Students would be able to transfer content knowledge 
in order to think at higher cognitive levels. Students would be challenged to use their 
newly acquired content knowledge and skills in practical applications through project-
based learning to address real-world problems. Students would know and understand the 
relevance of their experience in STEM education. 
 STEM would be a culture—it must not be isolated to a class or subject. The 
school campuses would reflect an integrated STEM culture through its integrated 
teaching and learning practices; opportunities to engage in 21st century thinking skills of 
critical thinking, communication, creativity, and collaboration; application of new content 
knowledge and skill acquisition; and continual engagement in their STEM ecosystem. 




would recognize the power and relevance of integrated STEM learning. Collective 
responsibility would be put forth to ensure high-quality learning experiences in the 
context of mentorships with STEM experts, field trips for practical learning experiences, 
and activism to promote STEM solutions to pervasive problems within the community. 
 Teachers and administrators would understand the continual changes in STEM 
disciplines due to the rapid onset of technology. They would continuously seek out the 
latest research and innovations to bring to their STEM school sites. They would value 
professional learning opportunities and continue to involve themselves in relevant 
learning opportunities to expand their professional capacity. Constant learning and 
ideation would be a way of work at their STEM schools. Teachers and administrators 
would model the behaviors of 21st century learners to showcase to their students and 
community how to use communication, collaboration, critical thinking, and creativity in 
their everyday lives. 
 The need for integrated STEM education would not have to be continuously 
articulated to district leaders and community stakeholders as it would be an understood 
non-negotiable as the cornerstone of the STEM magnet schools. The STEM magnet 
schools would work together both horizontally in grade levels and vertically across grade 
levels to intimately discuss and plan for intentional STEM experiences. The intended 
goals and outcomes for students in STEM magnet schools would be shared responsibility 
and all personnel would understand and contribute to their overall experience.  
 In order to adequately plan and address these cultural changes, there needs to be 
dedicated time for administrators and teachers to collaborate, address, and plan for the 




grade level common planning time will be critical to future success. A new structure will 
better support cross-curricular planning among all content areas. The dedicated planning 
time will allow teachers to create integrated STEM lessons that are standards-based, 
relevant, and account for the new integrated STEM teaching strategies. This structure will 
also allow for more teamwork and authentic collaboration to address the ongoing student 
needs to achieve maximum student achievement outcomes.  
Conditions. As part of the collective responsibility of ensuring high-quality 
integrated STEM education, both community partners and district-level leadership within 
the public school district would have timely and ongoing conversations with the STEM 
schools in the planning, implementation, and changes within integrated STEM education. 
The administrators and teachers at the STEM schools would have the opportunity to 
vocalize the current successes and challenges at their school sites, advocate for needed 
support, and receive feedback and suggestions for ongoing developments in their 
programs. With these ongoing conversations, many of the existing issues of professional 
development, personnel, materials/equipment, and student needs would have the 
opportunity to be addressed from various perspectives.  
 Many of these issues and challenges have fiscal impact. In order to adequately 
address these issues, all stakeholders would be aware of the fiscal impact, limitations, and 
timelines around funding sources. Transparency and true commitment to integrated 
STEM initiatives would be outlined and budgeted for so there was no confusion about 
what monies are being allocated. Moreover, there would be a commitment to Return On 
Investment (ROI). ROI is a strategic analysis to identify the most impactful and cost-




Through the return on investment analysis, stakeholders would be able to improve 
resource efficiency, which will ultimately improve the impact of limited resources. 
School sites would be responsible for completing the ROI analysis and would report back 
on how the funding allocations were being utilized to maximize student success 
outcomes.  
 With an ongoing priority and a shared responsibility for integrated STEM 
education, district-level leadership would be committed to providing the needed support 
and resources for integrated STEM programming. Decisions would be made with the 
understanding of what is needed to successfully implement STEM at the designated 
STEM magnet schools. Allocations for additional STEM personnel, professional 
development, and resources/materials would be part of the annual budget forecasting of 
the school district. While different funding sources and district-level departments may be 
responsible for these allocations, there would be clarity and commitment as to who would 
be fiscally supporting the identified needs for integrated STEM programming. 
Competencies. As a direct result of the cultural shifts, the competencies of 
teachers, educators, and stakeholder groups would improve with new knowledge and 
understanding of integrated STEM education. Teachers would possess common 
understanding of integrated STEM education, have deepened content knowledge, and 
have increased their ability to effectively deliver research-based pedagogical strategies 
for integrated STEM education. Moreover, administrators and STEM support personnel 
(i.e. instructional coaches) would also have a common understanding of STEM 
education, provide continual support and allocation of resources, and provide timely 




STEM practices.  
 Professional development opportunities will afford teachers the new knowledge 
and capacity needed to deliver high-quality integrated STEM instruction. The school-
based administrators and instructional coaches will continue to support their teachers 
within these professional learning communities. As an integral part of ongoing 
innovation, each STEM magnet school would be allocated a STEM specialist to support 
their school site. A STEM specialist would be responsible for overseeing the ongoing 
planning, development, and refinement of the integrated STEM program at the school 
site. They would be a strategic in-house expert to ensure high implementation fidelity, 
address ongoing needs and challenges, highlight successes, and promote new and 
innovative ideas to iterate the integrated STEM program. This individual would hold 
specific credentials such as previous teaching experience, appropriate STEM content area 
certification, leadership experience, prior experience in professional development and 
instructional coaching, and expertise in curriculum development in order to fulfill the 
desired job responsibilities.  
Conclusion 
In considering the data from the program evaluation that provided an 
understanding of the current state of STEM education in the STEM magnet schools in the 
public school district under study, the context, conditions, culture, and competencies 
must be addressed in order to bring transformative change. The juxtaposed “As-Is” 
framework and “To-Be” framework has brought clarity to the changes needed for 
integrated STEM education. Through this process, I have highlighted strategic areas of 





Strategies and Actions 
 Wagner (2006) outlined the As-Is and To-Be framework strategy for 
transformative change. This strategy has guided the vision of integrated STEM awareness 
and advocacy change from the transition of the current state as articulated in the As-Is 
framework (Appendix G) to the envisioned state as articulated in the To-Be framework 
(Appendix H). The framework has clearly identified specific objectives to improve the 
current integrated STEM implementation and student achievement outcomes. The plan of 
action addressed identified needs based on the collected data in this program evaluation. 
Each of the seven objectives outlines strategies and actions (Appendix I) aligned with the 
To-Be framework. The ultimate goal of this change is to improve the current integrated 
STEM implementation for maximum student achievement results. 
Objective 1: Plan for Integrated STEM Education in the STEM Magnet Schools 
As identified in both the teacher surveys and principals’ interviews, there is still a 
lack of understanding in defining integrated STEM education. While there are variances 
in the literature (Nadelson & Seifert, 2013), there are commonalities amongst the 
definitions. As part of this organizational change, there would need to be a clear 
understanding of the mutually agreed upon definition of integrated STEM education 
amongst all stakeholder groups. In order to be effective, organizational change needs to 
account for and clearly project the changes in both the members of the organization itself 
and its culture (Henderson, Beach, & Finkelstein, 2011). I propose an internal STEM 
retreat consisting of district leaders, STEM administrators, and an equitable 




During the retreat, the participating individuals would review the existing research and 
decide on the research-based definition that best encompasses the district’s integrated 
STEM program as well as meets their mission and vision for their school. This agreed-
upon definition would then be used consistently to ensure clear understanding of 
integrated STEM education.  
Once the integrated STEM education definition was established, the same 
individuals would bring this knowledge back to their school sites and then each school 
would create an Integrated STEM Advisory Council to engage in a collaborative effort 
that requires shared decision-making, planning, and operation (Walton, Ford, Lapointe, & 
Balow, 2018). The Integrated STEM Advisory Council would consist of both school and 
district stakeholders who attended the retreat in addition to diverse external stakeholders 
to include parents, community members, and business partners. This advisory council 
will play a crucial role in supporting planning efforts, “Planning is a disciplined effort 
that produces fundamental decisions and actions that shape and guide what the magnet 
school will be, who it will serve, what it will do, and why it will do it” (Walton et al., 
2018). Effective planning will formulate what the integrated STEM programs will 
achieve, actions and resources needed for successful STEM programming, and how the 
integrated STEM programs will demonstrate success as defined by measurable outcomes. 
One of the first tasks will be to share out the definition of integrated STEM education to 
once again reiterate the importance, value, and purpose of the STEM magnet program for 
students.  
As an important part of the planning process, the school-based administrators and 




assessment. “A comprehensive needs assessment is a process that is used to identify 
needs and performance challenges in a school or district, determine their root causes, and 
set priorities for future action” (Colorado Department of Education, 2019). The school-
based leaders will use this process to gather and provide feedback on time and effort in 
implementation, financial impact, data challenges, best practices, additional resources 
needed, and community engagement. Moreover, the team will gather relevant data to 
articulate current student testing results in English language arts, mathematics, and 
science in all applicable grade levels to set quantifiable goals for student achievement 
outcomes. Once the comprehensive needs assessment is completed, the information 
should be presented to the Integrated STEM Advisory Council to further discuss action 
plans to include timelines, activities, person(s) responsible, and funding. This will then be 
turned into a living document to guide and define the way of work for the ongoing STEM 
implementation in the STEM magnet schools. Moreover, it will provide accountability as 
well as checks and balances to ensure forward progress.  
Objective 2: Hire a School-Based STEM Specialist to Oversee and Manage 
Integrated STEM Program 
In “Creating Successful Magnet Schools Programs” (Office of Innovation and 
Improvement, 2004), the need for an on-site expert and someone to oversee the magnet 
program is deemed necessary as the job demands of school-based leaders continue to 
increase in complexity: 
Districts and school sites agree that having someone serve as magnet coordinator 




be effective instructional leaders, other leadership and administrative 
responsibilities traditionally expected of them must be shared (p. 12). 
In supporting the ongoing integrated STEM implementation, I propose that each 
STEM magnet school receive the staffing allocation to hire one site-based magnet 
coordinator to oversee the integrated STEM program. The public school district in this 
study would need to create a detailed job description articulating job requirements, 
educational requirements, and desired skill sets. Then they would need to post and 
advertise the position to attract qualified candidates. After conducting job interviews and 
reference checks, the STEM principal should hire the best and most qualified candidate 
for the position. The STEM principal should also provide any necessary onboarding 
training to ensure strong understanding of the integrated STEM program (including the 
agreed-upon definition), current state of integrated STEM implementation, and action 
plans from the comprehensive needs assessment.  
Objective 3: Create a Communication and Marketing Strategy to Promote STEM 
Magnet Schools 
Fuller & Elmore (1996) state, “Parent access to information is the most critical 
variable in achieving diversity in and across magnet schools…The more aware parents 
are of options, the more likely they are to pursue them”. In order to ensure equitable 
opportunities for students, the public school district and the STEM magnet schools in this 
study need to collaborate and support the creation of a strong communication and 
marketing strategy. Internally amongst stakeholders, there should be a clear, consistent 
message around the importance and value of integrated STEM education. Moreover, a 




strategies for promoting and marketing their schools such as developing descriptive 
brochures, displaying magnet information and videos on district and school websites, 
distributing magnet program information to students attending non-magnet schools, 
mailing information to parents, offering magnet school tours, and hosting large-scale, 
multi-school recruitment events such as a magnet fair.  
Once there is clarity internally amongst stakeholders about how to market and 
recruit for the integrated STEM programs, the marketing and recruitment campaign for 
the integrated STEM programs should be put out to the external community at large. Not 
only will this bring community awareness to integrated STEM education but could also 
serve to bring in more prospective families to attend the STEM magnet schools.  
Objective 4: Develop and Sustain an Ongoing, Schoolwide Professional 
Development Plan for Administrators, Teachers, and Faculty/Staff 
As demonstrated in both the teacher surveys and administrators’ interviews, there 
was an overwhelming desire for professional development opportunities in integrated 
STEM education. Since the public school district lacked the necessary funding, only 
certain teachers, who were then designated as STEM lead teachers were afforded the 
opportunities to participate in the STEM professional development sessions. I propose 
that the district leaders and STEM school administrators work together to devise an 
ongoing, schoolwide professional development plan. If the district is unable to provide 
funding for all teachers and staff to receive professional development from the Education 
Company (pseudonym), then there needs to be a strategic plan to provide professional 




teachers is limited (Suhrheinrich, 2011). Therefore, outside consultants may not provide a 
long-term cost-effective solution to training teachers. 
The utilization of the train-the-trainer (TTT) professional development framework 
model may work, if the school district and STEM magnet schools create a detailed and 
consistent plan to encompass this framework to address administrative and teachers’ 
professional development needs with strategic support from the STEM lead teachers. I 
propose to survey all of the teachers and staff to specifically ask for their STEM 
professional development needs, “A big frustration of many educators is that district or 
school professional development sessions do not actually meet their needs” (Boyce, 
Rattien, & Vildostegui-Cerra, 2018).  
Once needs for their STEM professional development have been identified, a 
three-year plan should be developed to address those needs over time, “In order to truly 
change practices, professional development should occur over time and preferably be 
ongoing” (Center for Public Education, 2013, p. 1). There should be dedicated time for 
professional development sessions, which are offered in a variety of modalities to 
account for all different types of adult learning styles. The plan should be revisited 
consistently and adjusted as needed to ensure ongoing professional learning growth. This 
should be a priority as the integrated STEM implementations still serve to impact student 
achievement outcomes. “Faculty teaching practices can have a significant influence on 
student success – some practices can improve student learning, engagement, and 
interest.” (Finelli, Daly, & Richardson, 2014). Professional development is a critical part 
of the change plan. Teachers must feel comfortable in presenting content to their 




learn the concepts or content rapidly are not likely to be willing or capable for supporting 
an integrated STEM approach to teaching and learning.” (Nadelson & Seifert, 2013). 
Objective 5: Enact Structural Changes to the Master Schedule to Allow for Grade 
Level Planning and Vertical Articulation 
Effective implementation of integrated STEM education will require support for 
teachers’ professional capacity to deliver integrated STEM instruction. Most elementary 
teacher preparation programs do not adequately address in-depth content area knowledge 
and pedagogy, as elementary teachers are intended to be generalists and are required to 
teach all five subject areas to their students in a self-contained classroom setting 
(Markworth, Brobst, Ohana, & Parker, 2016). Teachers need more professional 
development opportunities to become content area experts. Therefore, I propose to have 
ongoing, job-embedded support and professional development through the use of 
common grade level planning time. Colleagues can collaborate and support one another 
as they plan for interdisciplinary learning experiences. Moreover, by having common 
planning time, school-based administrators, the STEM specialist, and instructional 
coaches can also participate and support their professional development needs and build 
STEM capacity over time. 
The STEM lead teachers within each grade level will also play a pivotal role in 
this common planning time. As an expectation of being a STEM lead teacher, they are 
supposed to return to their school sites after attending professional development sessions 
with the Education Company (pseudonym) and share out their new knowledge, as part of 
the train-the-trainer framework model. This will serve as dedicated time to help and 




The new master schedule will also provide opportunities for the different grade 
levels to meet to discuss vertical articulation. There should be intentionality behind the 
integrated STEM programming, as teachers begin to create and implement integrated 
STEM units of study. In order to support the integrated STEM units of study, the STEM 
specialist will support all grade level teachers through a vertical articulation process to 
avoid duplication, understand and address essential grade level standards, define 
expectations for student learning and outcomes, and analyze student work samples to 
ensure student success. 
Objective 6: Develop External Business Partnerships and Community Partnerships 
to Create a STEM Ecosystem 
The Committee on STEM Education of the National Science and Technology 
Council (2018) published “Charting a Course for Success: America’s Strategy for STEM 
Education”, which is the Federal Government’s five-year strategic plan for STEM 
education. Within this document, there is a specific strategy to develop and enrich 
strategic partnerships through the development of STEM ecosystems. STEM ecosystems 
have the potential to provide dynamic collaboration among schools, afterschool 
programs, STEM expert institutions, the private sector, community-based organizations, 
and families. STEM ecosystems mutually benefit from the unique contributions of all 
these different entities to deliver high-quality STEM learning opportunities for all 
students both inside and outside of the traditional school environment. 
Moreover, school-community partnerships can be mutually beneficial as they both 
seek to enrich the community. These partnerships can bring diverse perspectives, 




implementation and effectiveness. In addition, partnerships can aid with sustainability as 
they can provide needed resources, such as materials and human resources, and unique 
learning experiences for students and staff (Walton et al., 2018). 
Objective 7: Establish Recurring Progress Monitoring of the Integrated STEM 
Implementation 
Successful magnet school leaders collect data to showcase their program’s 
effectiveness. The school-based personnel should analyze student data such as 
attendance, behavior referrals, and student achievement results, to monitor progress and 
performance outcomes, “Lasting change most often occurs when reform strategies 
include building faculty and academic leader capacity to use data to create and improve 
reform efforts” (National Academies Press, 2016). I propose for each of the STEM 
magnet schools to routinely have an internal evaluation to collect and examine data 
regularly to determine fidelity of implementation, program effectiveness, areas of 
success, and areas of improvement. Ideally, the teachers and administrators will use the 
data to showcase the progress towards its goals and objectives of their STEM program or 
areas of improvement are also indicated by its goals and objectives. These data 
collections should be happening quarterly. 
After the data collection, the STEM principal and STEM Specialist have the 
responsibility of reporting back to district leadership and the Integrated STEM Advisory 
Council to keep them informed of their current progress of the integrated STEM program. 
As part of the action planning, the Integrated STEM Advisory Council should review and 




programming by considering changes to the school, district, and community contexts to 
meet the needs of students and staff over time (Walton et al., 2018). 
Conclusion 
 The seven objectives aligned to intentional strategies and actions are paramount to 
this organizational change within the STEM magnet schools. These objectives address 
the context, conditions, culture, and competencies needed for an optimal setting for 
effective integrated STEM education. The data collection in this study has provided clear 
areas of improvement to maximize the impact of integrated STEM education in magnet 

















Implications and Policy Recommendations 
 The policy issue surrounding my program evaluation and integrated throughout 
the seven objectives for organization change is the clear need for the creation of a policy 
advocating for integrated STEM educational opportunities for all students. Currently in 
the state under study, there is no statute, policy, practice, or bylaw addressing STEM 
education. There is only mention of STEM education in State Statute 1003.42 - Required 
Instruction (citation withheld to protect confidentiality) to suggest STEM can be taken as 
an elective course. Even on the state’s Department of Education STEM website (citation 
withheld to protect confidentiality), it provides the definition, “STEM education is the 
intentional integration of science, technology, engineering and mathematics to create a 
student-centered learning environment”, however, it only references mathematics and 
science standards and support within the mathematics and science disciplines.  
Utilizing “Charting A Course for Success: America’s Strategy for STEM 
Education” (Committee on STEM Education of the National Science & Technology 
Council, 2018) and other relevant research such as “STEM 2026: A Vision for Innovation 
in STEM Education” (Tanenbaum, 2016), the state under study needs to create a policy 
on STEM education. Furthermore, the state’s Department of Education needs to provide 
technical assistance on STEM education implementation within public school districts. 
All K-12 students should have access to STEM opportunities throughout their school 
career. STEM education can no longer simply be considered an elective course as the 
future economy and workforce depend on these STEM skill sets, “STEM may be the 




the primary foci of educational policy, in part due to association with a wide array of 
today's industries” (Chesky & Wolfmeyer, 2015).  
I propose a policy at both the state and local levels to address K-12 students’ 
access to STEM education. The policy would articulate and promote for all public school 
districts to create and have a STEM education policy to ensure equitable access and 
opportunities for all students. The state under study would provide more technical 
assistance around the intentional integration of all STEM disciplines, not just science and 
mathematics. The ideal policy would provide a framework for effective implementation 
and explicitly address how to incorporate research-based strategies (LaForce et al., 2016) 
to create successful inclusive STEM opportunities. 
This proposed policy will provide the awareness and advocacy needed for more 
support in integrated STEM education. Moreover, this policy would serve as a strategic 
catalyst for change for this public school district in this study. This policy would be the 
beginning and much needed support to begin the organizational change presented and 
articulated previously in Chapter 7, “Strategies and Action”, to address and act upon the 
seven identified objectives, strategies, and actions. 
Policy Statement 
 The policy for recommendation is for the state under study to create a K-12 policy 
to address equitable access to STEM education for all students. This is a much needed 
policy as there is presently no policy in place for STEM education. As it stands right 
now, there is a possibility that students attending a public school in the state under study 
will never receive STEM instruction in their entire K-12 educational career, as it is not 




opportunities in the state under study present a complete contrast to the present 
educational reforms and explicit need for STEM education, “A greater focus on STEM 
education could reverse troubling trends that are threatening to take the U.S. out of the 
race for tomorrow’s innovations.” (Lazio & Ford, 2019). This is a disservice to students 
as we are not adequately preparing them for the future workforce although the state under 
study’s Department of Education (citation withheld to protect confidentiality) claims to, 
“Provide quality services and resources to build strong foundations for every student in 
science, technology, engineering and mathematics to produce the future STEM 
workforce.” 
 This policy will serve to provide a clear understanding of the importance and 
significance of STEM education as we work towards successfully preparing students for 
the future workforce (Rinke et al., 2016). As an official mandate of required instruction 
defined in the state under study, public school districts will then place the focus and 
emphasis needed to ensure equitable integrated STEM opportunities for all K-12 
students. This policy will also provide public school districts with intentional next steps 
on how to create and implement STEM education opportunities for all students. This 
policy will also provide the opportunity to support public schools in effective integrated 
STEM implementation as outlined in the strategies and actions chart (Appendix I).  
Analysis of Needs 
 Based on the findings within this program evaluation, the policy recommendation 
was created to help mitigate the complex and adaptive challenge of ensuring equitable 
opportunities for integrated STEM education. The following sections address the analysis 




economic, social, political, legal, moral, and ethical standpoints. This analysis provides 
thoughtful insight to the impact of integrated STEM education in public schools.  
Educational analysis. The need for STEM opportunities for all K-12 students is a 
problem identified within this study. With the proposed state policy in place, public 
school districts will have a responsibility to ensure equitable STEM opportunities for all 
students. Moreover, this policy mandate will cause public school districts to intentionally 
plan for integrated STEM education. Public school districts will need to consider how to 
equip teachers and administrators with the needed professional capacity to implement 
integrated STEM education, understanding the variances within certifications and 
expertise in STEM disciplines. In order to effectively implement integrated STEM 
education, educators need STEM professional development opportunities to grow and 
sustain their STEM teaching and learning practices. An overwhelming need for STEM 
professional development for administrators, teachers, and staff emerged within the data 
collection in this study.  
 Professional development opportunities are one of the key objectives outlined in 
the organizational change plan. Professional development will also help support 
maximum impact on student success outcomes, “In many ways, professional 
development is the link between the design and implementation of education reforms and 
the ultimate success of reform efforts in schools” (DeMonte, 2013, p. 1). The problem 
presented within the STEM policy is the ongoing need to support administrators, 
teachers, and staff with professional development in STEM education. As a result of this 




an ongoing, sustainable STEM professional development plan to address the needs of 
administrators, teachers, and staff. 
Economic analysis. The education sector is among the largest employers in the 
national economy, and public schools typically command a sizable share of state and 
local government budgets. To no surprise, education policy debates are often contentious 
because of their financial ties (Dobo, 2019). The economic analysis of my STEM policy 
presents two unique issues to be addressed. The first issue to be addressed is the health 
and wellbeing of the United States economy as it relates to the future workforce and 
industry. The second issue to be addressed is the fiscal implications of mandating 
integrated STEM education in all public schools. Both of these economic analyses are 
important to understand as they have both short-term and long-term implications for 
consideration.  
 STEM has a direct correlation to the U.S. economy, “Advancing science, 
technology, engineering, and mathematics (STEM) education for American students must 
be a central element of a broad-based agenda to promote U.S. prosperity and innovation. 
STEM education is closely linked with U.S. economic success” (STEM Education 
Coalition, 2015, p. 1). 80% of all future jobs will need STEM skills, regardless of the 
actual job profession (Fayer, Lacey, & Watson, 2017). To adequately prepare students for 
the future workforce, students need to have desired skill sets and credentials for 
employment, “Employment rates indicate the well-being of the economy and labor 
force.” (American Association of Individual Investors, 2020). It is in our best interest to 
provide students with STEM education, as this is a critical strategy to ensure students 




 The second policy issue to consider is the fiscal impact of providing STEM 
education to all K-12 students. As with any new program implementation, there will be 
fiscal impact as the resources, materials, personnel, professional development, etc. 
needed for successful implementation are considered. It is imperative for the public 
school district in this study to assess the fiscal impact of the STEM implementation and 
plan for adequate funding. The public school district leaders must consider various 
budgets and appropriated funding categories to afford the needed resources for integrated 
STEM education. Collective responsibility for funding this initiative will need to be at the 
forefront of internal conversations as the public school district staff plans out how to 
implement integrated STEM education, as indicated in the Strategies and Action Chart 
(Appendix I).  
Social analysis. The social analysis of my STEM policy directly relates back to 
the teacher experience within the school sites. Often, teachers are confined to their 
classroom environments for the majority of the instructional day and are solely 
responsible for delivering effective instruction to students, “Many teachers find 
themselves isolated in classrooms without the right training or support” (Wessling, 2016). 
Teachers are often limited in their interactions with administrators, instructional staff, and 
colleagues. Teacher isolation is common and can lead to low morale and motivation 
(Shayshon & Popper-Giveon, 2017). Furthermore, teacher isolation can even disrupt the 
culture and climate of the classroom environment and impact student learning (Ostovar-
Nameghi & Sheikhahmadi, 2016). 
 In order to effectively implement integrated STEM instruction, teachers need 




additional support from administration, instructional coaches, and the STEM specialist to 
encourage and monitor their STEM implementation. As part of the strategies and actions 
(Appendix I), school-based administration would hire a STEM specialist to oversee and 
directly support the teachers’ needs and create a master schedule to allow for consistent 
common planning time for teachers. Participation and collaboration in common planning 
and vertical articulation will foster a strong STEM community of practice within the 
STEM magnet schools and help combat teacher isolation.  
Political analysis. Rigby, Woulfin, and März (2016) acknowledge the heavy 
political influence within public education, “The educational system has become 
increasingly complex, with greater prominence and prevalence of non-system actors and 
heavier federal influence”. The political analysis of my STEM policy is multifaceted and 
has implications on the national, state, and local levels. Public education is increasingly 
complex as there are many levels of control, but also legal autonomy for decision-
making.  
First, there are implications on a national level. In the United States, according to 
the published Every Student Succeeds Act (ESSA), the federal role in education is 
limited in their authority over individual state decisions (U.S. Department of Education, 
2020). Because of the Tenth Amendment in the US Constitution, ratified in 1791 and 
revised in 1992, most education policy is decided at the state and local levels, “The 
powers not delegated to the United States by the Constitution, nor prohibited by it to the 
States, are reserved to the States respectively, or to the people.” However, under 
requirements of the Every Student Succeeds Act (ESSA) every state in the U.S. must 




of Education, Every Student Succeeds Act, 2020) to account for: Title I, Part A: 
Improving Basic Programs Operated by Local Educational Agencies; Title I, Part C: 
Education of Migratory Children; Title I, Part D: Prevention and Intervention Programs 
for Children and Youth Who Are Neglected, Delinquent, or At-Risk; Title II, Part A: 
Supporting Effective Instruction; Title III, Part A: English Language Acquisition, 
Language Enhancement, and Academic Achievement; Title IV, Part A:  Student Support 
and Academic Enrichment Grants; Title IV, Part B:  21st Century Community Learning 
Centers; Title V, Part B, Subpart 2:  Rural and Low-Income School Program; and Title 
VII, Subpart B of the McKinney-Vento Homeless Assistance Act: Education for 
Homeless Children and Youth Program (McKinney-Vento Act). 
Next, there are political implications on a state level. Each of these consolidated 
ESSA state plans are then disseminated to each state’s governing local education agency. 
In the state under study, the plans are discussed and distributed to each public school 
district with allocations of federal money appropriations. Each public school district has 
the responsibility of planning and completing each section of the ESSA consolidated plan 
to account for how they will support these Title programs. Once the state Department of 
Education approves the public school district’s plans, the public school district is allowed 
to allocate and spend the Title monies as articulated in their local plans to implement 
allowable activities and incur allowable expenses.   
Finally, on a local level, the political landscape has the possibility of shaping 
many of these decisions about the priorities and needs of the public school district. Each 
of the ESSA state plan programs have very specific requirements and uses. While these 




interpretation within the ESSA state plans still leave room for local control. There are 
creative ways to leverage budgets to fund initiatives. In this program study of integrated 
STEM education, the public school district leaders had competing agendas for different 
funding sources, and ultimately, monies were reallocated to support another initiative 
deemed more important by district leaders. Hence, the initial integrated STEM plan of 
providing professional development to every teacher to support a schoolwide integrated 
STEM implementation was drastically altered to only provide professional development 
to one teacher from each grade level at the designated STEM magnet schools. This 
demonstrates the internal, political struggles to appease all stakeholder groups. 
While education is inherently political, there must be cognizant efforts to support 
public education, as all school-aged children living in the state under study have the right 
to a free and adequate public education (citation withheld to protect confidentiality). In 
order to mitigate competing political agendas, the creation of a state policy for STEM 
education would force bipartisan collaboration for the betterment of our local, national, 
and global society.  
Legal analysis. The legal implication of this STEM policy directly addresses the 
issue of equity in STEM education. The current STEM opportunities offered in the public 
school district are perpetuating inequity on two levels. First, there is a barrier of 
transportation resulting in unequal access to STEM programming. Families must provide 
their own transportation to the designated STEM magnet schools otherwise they are not 
able to attend. Secondly, even if a family can provide transportation to the designated 




teacher’s classroom. The current structure to access STEM opportunities is vastly 
inequitable and alienating families who cannot provide transportation.  
 The proposed STEM policy would cause this public school district in the study to 
re-examine current practices and provide an opportunity to make integrated STEM 
education more accessible. The public school district has two possible options: 1) provide 
transportation to the STEM magnet schools; and/or 2) create more integrated STEM 
programs throughout the public school district. Public schools must continue to strive to 
achieve equity, “Equity is intentional systems in which diverse perspectives are equally 
embedded in power structures, policymaking processes, and the cultural fabric of 
educational institutions” (ASHE Higher Education Report, 2015).  
Moral and ethical analysis. Public education has a moral and ethical 
responsibility, “The education of children is a fundamental value of the people… a 
uniform, efficient, safe, secure, and high quality system of free public schools that allows 
students to obtain a high quality education.” (citation withheld to protect confidentiality). 
As we consider how to prepare students to succeed, personally and professionally, in the 
future, we must consider the implications of the literature and the data collected over the 
past 10 years. STEM education has become a priority as the U.S. Department of Labor 
Statistics (Fayer, Lacey, & Watson, 2017) has shown the growth in STEM fields and the 
high demand for STEM skills in the workplace.  
 The proposed STEM education policy will lead to collective responsibility to 
provide K-12 students with integrated STEM opportunities. STEM education will 
provide students with the necessary skills and knowledge to possess more college and 




development to help create viable, employable candidates in the future, “The future 
competitiveness of the United States in an increasingly interconnected global economy 
depends on the nation fostering a workforce with strong capabilities and skills in science, 
technology, engineering, and mathematics (STEM)” (National Academies of Sciences, 
Engineering, and Medicine, 2016).  
Implications for Staff and Community Relationships 
 The implications for staff relationships show the opportunity to improve staff 
relationships and remove any perceived barriers. In the current state of integrated STEM 
implementation, only STEM lead teachers participate in STEM professional development 
trainings. The STEM lead teachers are also paid hourly stipends to participate in the 
professional development sessions in addition to receiving additional materials and 
resources for STEM instruction in their classrooms. This could be perceived as special or 
preferential treatment, even though all teachers had the opportunity to apply to become a 
STEM lead teacher. By intentionally planning schoolwide professional development 
opportunities and budgeting for adequate resources and materials for all teachers, this 
could improve the relationships by fostering a schoolwide STEM culture. Both STEM 
lead teachers and non-STEM lead teachers would have the opportunity to collaborate and 
support one another’s teaching practices. Moreover, integrated STEM instruction would 
happen in all classrooms, thus having the potential to impact even more students and their 
achievement results. 
The implications for community relationships will foster mutually beneficial 
partnerships. Strategic and workforce-aligned goals will ultimately benefit the 




responsible citizens that potentially may live and work within the community. As the 
public school district creates and participates in a STEM ecosystem, there will be more 
opportunities for integrated STEM learning for comprehensive and innovative STEM 
programming.  
The implications for parents and families would be increased parental 
involvement and more positive home-school interactions. Parental involvement in 
children’s education has been regarded as an important element of effective education for 
over 40 years (Hornby & Lafaele, 2011). Inclusion and participation in the Integrated 
STEM Advisory Council will afford parents and families the opportunity to be more 
involved and contribute to the planning, implementation, and refinement of the integrated 
STEM program. Moreover, parental involvement will positively influence students, “One 
of the most critical aspects of parenting is educational involvement, defined as parental 
engagement in activities that support their child’s academic success, in the home setting 
and in the school setting” (Chen, Liang, Gapp, Newland, Giger, & Lin, 2017). All of 
these stakeholder groups can work together to support student success outcomes.  
Conclusion 
 In conclusion, my policy recommendation will provide the catalyst for public 
school districts to provide equitable integrated STEM opportunities for all K-12 students. 
The intent of this policy is to bring collective understanding of the purpose and 
significance of integrated STEM education for students. As demonstrated with the 
educational, economic, social, political, legal, and moral and ethical analysis, integrated 




economic health, and innovation are dependent on our ability to adapt in our ever-







 Over the past decade, STEM education has become an international topic of 
discussion. The conversation is a direct result of a changing global economy and 
workforce needs indicating a shortage of skilled candidates to fulfill STEM jobs and 
careers. Integrated STEM education has become a nationwide movement with an  
ambitious goal of preparing students for future workforce while promoting 21st century 
thinking skills and increasing student achievement outcomes. Industry needs should align 
with workforce development and advocate for the acquisition of STEM skills, as these 
skills will be utilized in a majority of jobs, even the jobs that do not presently exist. 
Integrated STEM education brings relevance to student learning and allows for authentic 
application of educational content standards. Educators have the opportunity and 
challenge of providing integrated STEM instruction to students to help support their 
success in future endeavors.  
 Access to integrated STEM opportunities should be a primary focus for public 
school districts. All students must be a part of the STEM vision, and all teachers must be 
provided with the proper professional development opportunities preparing them to guide 
all their students toward acquiring STEM skills and concepts (Kennedy & Odell, 2014). 
It is imperative that district leaders, school-based administrators, and teachers work 
collaboratively to ensure that all receive high-quality integrated STEM instruction in a 





 In this program evaluation, I sought to find the impact of integrated STEM 
education in STEM magnet schools on student achievement results in English language 
arts, mathematics, and science. I showed through the findings that fifth grade students 
receiving integrated STEM instruction outperformed their peers who were not receiving 
integrated STEM instruction. In my proposed policy, I recommended the defined 
strategies and action needed for organization change provides a plausible solution for 
integrated STEM education and how to potentially maximize the impact on student 
achievement. As outlined throughout this paper, the need for a consistent definition of 
integrated STEM education, for STEM professional development opportunities for all 
administrators, teachers, and faculty, and for equitable access to integrated STEM 
education were the prevalent issues identified within the data collection. 
 This process addressed my initial goal of understanding the impact of integrated 
STEM education on student achievement results in English language arts, mathematics, 
and science. The findings presented positive impact on student achievement results for 
fifth grade students receiving integrated STEM instruction in English language arts, 
mathematics, and science. The findings also presented more positive perceptions of 
integrated STEM education after teacher participation in professional development 
sessions. I also uncovered barriers and challenges within the integrated STEM 
implementation as demonstrated in the findings. The findings presented a lack of 
common understanding of integrated STEM education, overwhelming need for more 
STEM professional development, and more equitable access to integrated STEM 




STEM education. Since there is no present mandate for STEM education, public school 
districts are not required to offer any STEM opportunities.  
 After completing the data collection and analyzing the findings of this program 
evaluation, I proposed specific strategies and actions to address the barriers and 
challenges mentioned above. These seven objectives, aligned to strategies and actions, 
outlined a comprehensive organizational change plan for an effective integrated STEM 
education implementation. The objectives sought to: 1) intentionally plan for integrated 
STEM education in the STEM magnet schools; 2) hire a school-based STEM specialist to 
oversee and manage the integrated STEM program; 3) create a communication and 
marketing strategy to promote the STEM magnet schools; 4) develop and sustain an 
ongoing, schoolwide professional development plan for administrators, teachers, and 
faculty/staff; 5) enact structural changes to the master schedule to allow for grade level 
planning and vertical articulation; 6) develop external business partnerships and 
community partnerships to create a STEM ecosystem; and 7) establish recurring progress 
monitoring of the integrated STEM implementation. 
 My proposed policy is to create a state-level policy mandate to ensure integrated 
STEM opportunities for all K-12 students in public schools. This STEM policy would 
serve as the catalyst to bring awareness to the purpose and significance of integrated 
STEM education. Moreover, it will create accountability for public school districts to 
create and implement an intentional plan for integrated STEM education. The strategies 
and actions will provide a framework for change to help guide integrated STEM 
implementations. This STEM policy will help address the issues outlined in context, 





Through this program evaluation, I have learned two important leadership lessons. 
The first leadership lesson I learned is the importance of intentional planning. While it 
may seem simple or obvious in theory, planning for a strategic initiative involving 
multiple stakeholder groups must be thought out and planned for appropriately. Most 
education initiatives are a response to create reform in public schools. In order to be 
effective, initiatives must clearly respond to the identified need and/or problem. 
Designing and enacting systemic reform initiatives in education involves strategic 
thinking. Systemic initiatives must plan for technical aspects of reform (areas of need, 
capacities to address needs, actions likely to produce desired results) and political aspects 
of reform (involving key players and addressing their interests, communicating with 
stakeholders, positioning the initiative). (Webb, Century, Davila, Heck, & Osthoff, 2002).  
As shown in this program evaluation, the intricacies and significance of 
intentional planning for strategic implementation has been a lesson that has resonated 
with me as a thought leader within education. Whether it happens within the public or 
private sector, there are definitive needs for planning. The thoughtfulness and 
significance of planning cannot be overstated. Planning is the foundation for future 
success. 
The other leadership lesson I learned through this program evaluation was the 
importance of human capital. Vokoun, Caha, Straková, Stellner, and Váchal (2018, p. 
260) stated, “Investment in human capital and selected training activities are an important 
factor in individual, company, region, and national economy growth.” The benefits of 




who were receiving stipends and materials for their participation in STEM professional 
development trainings, were more successful than their colleagues. The STEM lead 
teachers produced better student achievement scores and demonstrated more positive 
attitudes and perceptions on integrated STEM education. Due to this human capital 
investment, the STEM lead teachers were more receptive and willing to participate in the 
integrated STEM education implementation. 
Swars (2005) defines self-efficacy as individuals' judgments of their capabilities 
to accomplish certain levels of performance. Self-efficacy beliefs govern how individuals 
think, feel, behave, and motivate themselves. This factor of self-efficacy impacted this 
study of integrated STEM education. The STEM lead teachers, who were voluntarily 
participating, had the option to understand and professionally grow through professional 
development opportunities. Due to their participation, these individuals had the most 
positive and impactful results. The STEM lead teachers had the opportunity to learn, 
understand, and believe in the purpose of integrated STEM education. They individually 
bought into the strategic implementation. 
It is important to understand that without the individual belief that teachers can 
make a change either from a personal standpoint or from an organizational stance, 
meaningful change cannot occur (Enderlin-Lampe, 2002). Clear and focused attention 
should be given to discuss and mitigate any teacher issues impeding progress. A key 
factor in strategic integrated STEM implementations must be addressing teacher beliefs 
and attitudes regarding their central role in the entire process of the educational reform.  
Teachers must be given a voice and the opportunity to personally engage with 




afforded opportunities for feedback and support. They are undoubtedly one of the most 
critical stakeholders in the entire STEM implementation. Without teacher buy-in and 
efficacy for the integrated STEM implementation, the initiative will not be as successful. 
I believe this idea of efficacy will transfer to other implementations and strategic 
initiatives in education. Individuals who are leading change must consider the 
implications of efficacy on overall results and success. 
Conclusion 
 It is critical for public school districts to consider the implications of integrated 
STEM education not only for students in school today, but more importantly, to reshape 
our thinking as the students we serve today will become our future workforce tomorrow. 
All K-12 students should have equitable access to a high-quality integrated STEM 
education that prepares them with the needed content and skill development. Based on 
the findings of this program evaluation, integrated STEM education can be utilized as a 
pedagogical approach in English language arts, mathematics, and science. The findings 
presented a statistically significant improvement in student achievement outcomes in fifth 
grade English language arts, mathematics, and science scores. Students receiving the 
variable of integrated STEM instruction were more successful than their peers who did 
not receive integrated STEM instruction.   
As demonstrated by the program evaluation, the fifth grade STEM lead teachers 
who participated in the professional development with the Education Company 
(pseudonym) and implemented the integrated STEM strategies and actions with fidelity 
in their classroom impacted student achievement outcomes in English language arts, 




provided evidence for the development and consistent use of an integrated STEM 
education definition, ongoing professional development opportunities for all 
administrators, teachers, and staff members, along with restructuring and providing 
access to integrated STEM opportunities are areas of improvement in order to maximize 
the impact of integrated STEM education. Sharing in the same sentiment as the U.S. 
Department of Education (2016), “We're motivated in this work because we recognize 
the power of education to transform lives”- I believe integrated STEM education has the 
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Principal: Permission to Conduct Research at School 
 
You are being asked to participate in a research study conducted by, Holly E. Gerlach, doctoral student at National 
Louis University. The study is entitled, “The Impact of Integrated STEM Education on Student Achievement”. 
The purpose of this study is to understand if STEM teaching and learning practices affect student achievement 
results in English language arts, mathematics, and science. This study will help researchers develop a deeper 
understanding of integrated STEM education that can guide ongoing professional development and contribute to 
the body of integrated STEM education literature.  
 
Participation at your school site includes you, as the school-based administrator. The researcher will interview 
participants who are willing and available. The researcher will interview you at your scheduled convenience in 
the fall 2018-2019 school year. All information collected during the interview reflect the opinions and 
experiences of the participants related to integrated STEM education. Interviews will be tape-recorded to help 
ensure accuracy of the information collected. These recordings will be kept confidential, as the researcher use 
pseudonyms for the participants during the interviews, and the identities of the participants will not be attached 
to the data collected during the interviews.  
 
Participation at your school site will also include any willing and available fourth or fifth grade teacher. Teachers 
will be asked to complete an anonymous, written survey. The survey will ask for their opinions and experiences 
as related to integrated STEM practices in their classrooms.  
 
Permission to conduct the interviews and send out surveys to teachers requires an informed consent form to be 
signed and returned indicating the willingness to allow research to be conducted at your school.  
 
Participation is voluntary and may be discontinued at any time without penalty. All identities, including that of 
the school, will be kept confidential by the researcher and will not be attached to the data. The researcher will 
keep all data collected for this project in a locked safe in her home. Only the researcher will have access to it. 
Participation in this study does not involve any physical or emotional risk to participants beyond that of everyday 
life. While each person is not likely to have any direct benefit from being in this research study, taking part in 
this study may contribute to decisions regarding professional development for teachers, instructional practices to 
increase student achievement, as well as advocacy for funding opportunities and expansion of the program.  
 
While the results of this study may be published or otherwise reported to scientific bodies, identities of 
participants will in no way be revealed. Upon request, you may receive summary results from this study and 
copies of any publications that may occur. Please email the researcher, Holly Gerlach at hgerlach@my.nl.edu to 
request results from this study. 
 
In the event that you have questions or require additional information, please contact the researcher, Holly 
Gerlach, hgerlach@my.nl.edu, (352) 236-0500. 
 
If you have any concerns or questions before or during participation that has not been addressed by the 
researcher, you may contact Dr. Karen O’Donnell, INSERT CONTACT INFO, or the co-chairs of NLU’s 
Institutional Research Board:  Dr. Shaunti Knauth; email: Shaunti.Knauth@nl.edu; phone: (312) 261-3526; or 
Dr. Carol Burg; email: CBurg@nl.edu; phone: (813) 397-2109. Co-chairs are located at National Louis 
University, 122 South Michigan Avenue, Chicago, IL. 
 
_________________________  __________________________ 
Principal’s Signature     Date 
 
_________________________  __________________________ 









Administrator Interview: Individual Participant 
 
You are being asked to participate in a research study conducted by, Holly E. Gerlach, doctoral student at 
National Louis University. The study is entitled, “The Impact of Integrated STEM Education on Student 
Achievement”. The purpose of this study is to understand if STEM teaching and learning practices affect 
student achievement results in English language arts, mathematics, and science. This study will help 
researchers develop a deeper understanding of integrated STEM education that can guide ongoing 
professional development and contribute to the body of integrated STEM education literature.  
 
With your consent indicated by signing the bottom of this form in the space indicated, you will participate 
in an interview at your scheduled convenience in the fall of the 2018-2019 school year. The interview will 
involve approximately seven questions and will last about 30 minutes. Interviews will be tape-recorded to 
help ensure accuracy of the information collected. These recordings will be kept confidential, as the 
researcher use pseudonyms for you during the interviews, and your identity will not be attached to the data 
collected during the interview.  
 
Participation is voluntary and may be discontinued at any time without penalty. All identities, including 
that of the school, will be kept confidential by the researcher and will not be attached to the data. The 
researcher will keep all data collected for this project in a locked safe in her home. Only the researcher will 
have access to it. Participation in this study does not involve any physical or emotional risk to participants 
beyond that of everyday life. While each person is not likely to have any direct benefit from being in this 
research study, taking part in this study may contribute to decisions regarding professional development for 
teachers, instructional practices to increase student achievement, as well as advocacy for funding 
opportunities and expansion of the program.  
 
While the results of this study may be published or otherwise reported to scientific bodies, identities of 
participants will in no way be revealed. Upon request, you may receive summary results from this study 
and copies of any publications that may occur. Please email the researcher, Holly Gerlach at 
hgerlach@my.nl.edu to request results from this study. 
 
In the event that you have questions or require additional information, please contact the researcher, Holly 
Gerlach, hgerlach@my.nl.edu, (352) 236-0500. 
 
If you have any concerns or questions before or during participation that has not been addressed by the 
researcher, you may contact Dr. Karen O’Donnell, INSERT CONTACT INFO, or the co-chairs of NLU’s 
Institutional Research Board:  Dr. Shaunti Knauth; email: Shaunti.Knauth@nl.edu; phone: (312) 261-3526; 
or Dr. Carol Burg; email: CBurg@nl.edu; phone: (813) 397-2109. Co-chairs are located at National Louis 
University, 122 South Michigan Avenue, Chicago, IL. 
 
 
_________________________  __________________________ 
Principal Name (Print)     Date 
 
_________________________  __________________________ 
Principal’s Signature     Date 
 
_________________________  __________________________ 
Researcher Name (Print)    Date 
 
_________________________  __________________________ 







Teacher Survey: Individual Participant 
 
You are being asked to participate in a research study conducted by, Holly E. Gerlach, doctoral student at 
National Louis University. The study is entitled, “The Impact of Integrated STEM Education on Student 
Achievement”. The purpose of this study is to understand if STEM teaching and learning practices affect 
student achievement results in English language arts, mathematics, and science. This study will help 
researchers develop a deeper understanding of integrated STEM education that can guide ongoing 
professional development and contribute to the body of integrated STEM education literature.  
 
With your consent indicated by signing the bottom of this form in the space indicated, you will participate 
in written survey at your scheduled convenience in the fall of the 2018-2019 school year. The survey will 
consist of eight questions and will take about 15 minutes. All survey data will be stored in a secured 
location and will be discarded within five years of the study. To help protect your confidentiality, the 
surveys will not contain information that will personally identify you. The results of this study will be used 
for scholarly purposes only. 
 
Participation is voluntary and may be discontinued at any time without penalty. All identities, including 
that of the school, will be kept confidential by the researcher and will not be attached to the data. The 
researcher will keep all data collected for this project in a locked safe in her home. Only the researcher will 
have access to it. Participation in this study does not involve any physical or emotional risk to participants 
beyond that of everyday life. While each person is not likely to have any direct benefit from being in this 
research study, taking part in this study may contribute to decisions regarding professional development for 
teachers, instructional practices to increase student achievement, as well as advocacy for funding 
opportunities and expansion of the program.  
 
While the results of this study may be published or otherwise reported to scientific bodies, identities of 
participants will in no way be revealed. Upon request, you may receive summary results from this study 
and copies of any publications that may occur. Please email the researcher, Holly Gerlach at 
hgerlach@my.nl.edu to request results from this study. 
 
In the event that you have questions or require additional information, please contact the researcher, Holly 
Gerlach, hgerlach@my.nl.edu, (352) 236-0500. 
 
If you have any concerns or questions before or during participation that has not been addressed by the 
researcher, you may contact Dr. Karen O’Donnell, INSERT CONTACT INFO, or the co-chairs of NLU’s 
Institutional Research Board:  Dr. Shaunti Knauth; email: Shaunti.Knauth@nl.edu; phone: (312) 261-3526; 
or Dr. Carol Burg; email: CBurg@nl.edu; phone: (813) 397-2109. Co-chairs are located at National Louis 
University, 122 South Michigan Avenue, Chicago, IL. 
 
 
_________________________  __________________________ 
Participant’s Name (Print)    Date 
 
_________________________  __________________________ 
Participant’s Signature     Date 
 
_________________________  __________________________ 
Researcher Name (Print)    Date 
 
_________________________  __________________________ 






Interview Questions for School Site Principals 
 
1. Please provide a brief overview of your historic school grades for the past 3 years. 
 
2. What is your instructional priority for this 2018-2019 academic year? How do you 
intend to monitor progress in regards to your instructional priority? 
 
3. How do you define integrated STEM education? 
 
4. Do you believe that STEM at your school site is making an impact on your 
students’ achievement scores? If so- in what ways? 
 
5. What goals do you have for STEM at your school site? 
 
6. Describe your successes and challenges in implementing STEM at your school 
site. 
 
































Survey Questions for Fourth and Fifth Grade Teachers 
 
1. How do you define integrated STEM education? 
 
2. Do you believe integrated STEM program at your school is making an impact on 
your student achievement results? If so, in what ways? 
 
3. What are your biggest successes in implementing STEM in your classroom? 
 
4. What are your biggest challenges in implementing STEM in your classroom? 
 
5. Have you participated in any STEM professional development? Yes/No 
If yes, please answer question 6. 
 
6. After attending STEM professional development, I feel more prepared and willing 
to try out new STEM experiences in my classroom.  










7. I feel like my administration supports our STEM program.  










8. I feel like the district-level leadership supports our STEM program.  


















STEM Instructional Trends Walkthrough Observation Tool 
 





Engaging Students of Diverse 
Backgrounds 
High-quality STEM instructional 
and learning experiences are 
designed to engage students of 















Integration of 4 Cs and STEM 
Dispositions  
High-quality STEM learning 
experiences are carefully designed 
to authentically build students’ 
skills, specifically around the 4 Cs, 
and develop STEM-mindedness 







Intentional 4 Cs Connections 
STEM Disposition Foci 
Interactive “Bulletin Boards” 






High-quality STEM learning 
experiences help students connect 
STEM knowledge and skills within 
academic standards and learning 
objectives from any discipline, and 







Authentic Content Connections 




Quality of the Cognitive Task 
High-quality STEM learning 
experiences are purposeful in 
developing higher-order thinking 
skills through processes such as 
























Application of Learning to 
Real World Scenarios 
High-quality STEM learning 
experiences engage students in 
application-based situations which 
give purpose to content and 














Connections to STEM Careers 
High-quality STEM learning 
experiences engage students in 
learning opportunities which 
expose and highlight a wide range 
of future career pathways which 
incorporate STEM skills, tools, and 





Diverse Career Examples 
Explicit Ties to Locality 
Authentic within Content 





Nature of Assessment 
High-quality STEM assessment 
allows students to demonstrate 
learning through application 
mirroring STEM instructional 
experiences, both formative 













Appropriate and Intentional 
Technology Integration 
High-quality STEM learning 
experiences utilize technology to 
transform and extend STEM 
instruction, allowing students to 
experience and connect with 
content typically unavailable in 






SAMR Integration Model 
TPACK Integration Model 
Content Driven 

































Appendix I  
Strategies and Actions Chart 
Objectives Strategies Actions 
Objective 1:  
Plan for Integrated STEM 
Education in the STEM 
Magnet Schools 
• Establish a clear 
definition of integrated 
STEM education for 
common understanding 
in all stakeholder groups 
• Create an Integrated 
STEM Advisory Council 
at each STEM School 
• Assess current level of 
needs (i.e. support, 
transportation, 
resources, funding, etc.) 
at each STEM School 
• Establish Collective 
Responsibility for the 
STEM Magnet Schools 
• Host STEM Retreat to 
collaboratively agree 
upon integrated STEM 
definition 
• Form Integrated STEM 
Advisory Council from a 
diverse group of district-
level leaders, school-
based administrators, 




• Conduct Needs 
Assessment with each 
STEM Magnet School—
Pending results, create a 
report detailing the 
identified needs 
• Identify timelines, 
actions, person(s) 
responsible, and funding 
sources based on the 
Needs Assessment 
Objective 2: 
Hire a School-Based 
STEM Specialist to 
Oversee and Manage 
Integrated STEM Program 
• Create a school-based 
position to support the 
current and ongoing 
needs of the integrated 
STEM program 
• Create a job description 
articulating job 
requirements and desired 
skills 
• Advertise and promote 
the position in order to 
attract qualified 
candidates 
• Host job interviews and 
complete any reference 
checks 
• Hire the best candidate 
for the designated 
position 
• Provide any necessary 





Create a Communication 
and Marketing Strategy to 
Promote STEM Magnet 
Schools 
• Ensure internal 
stakeholders (i.e. district 
leaders, administrators, 
faculty/staff) have a 
clear understanding of 
the integrated STEM 
program 
• Bring external (i.e. 
community) awareness 
to the integrated STEM 
programs 
• Market and recruit to 
new prospective families 
within the school district 
• Provide consistent 
information to internal 
stakeholders regularly 
(prior to the school year 
starting and then 
reoccurring updates) 
• Create STEM marketing 
materials for brand 
awareness 
• Participate in both 
district and community 




Develop and Sustain an 
Ongoing, Schoolwide 
Professional Development 
Plan for Administrators, 
Teachers, and 
Faculty/Staff  
• Ensure professional 
growth for all internal 
stakeholders  
• Collaboratively develop 
a 3 year professional 
plan to account for 
varying professional 
development needs  
• Build leadership 
capacity within STEM 
Lead Teachers—STEM 
Lead Teachers will 
support professional 
development sessions 
for all teachers 
Objective 5: 
Enact Structural Changes 
to the Master Schedule to 
Allow for Grade Level 
Planning and Vertical 
Articulation  
• Create new structural 
change to allow for 
increased collaboration 
for all teachers and staff 
• Create a cohesive master 
schedule to allow for 
daily common planning 
time to account for the 




Develop External Business 
Partnerships and 
• Establish relationships 
with relevant business 
partners and community 
members to help with 
the planning, 
development, and 
refinement of the 
• Collaborate with 
relevant businesses and 
community 











• Sustain successful 
relationships to build out 
a STEM Ecosystem  
Objective 7: 
Establish Recurring 
Progress Monitoring of the 
Integrated STEM 
Implementation  
• Assess the effectiveness 
of the integrated STEM 
implementation 





observations, and data 
chats 
• Provide quarterly 
executive summaries to 
the Integrated STEM 
Advisory Council and 
district leaders 
 
 
 
